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22/3, AB/1 (Item 1 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2004 Thomson Derwent. All rts . reserv. 

015160132 

WPI Acc No: 2003-220660/200321 
XRPX Acc No: N03-176074 

Lateral super junction semiconductor device for use as high side 

switch, has trenches with mesas and N diffusion lines 

with reduced surface field concentration of prescribed 

width and concentration 
Patent Assignee: INT RECTIFIER CORP (INRC ) 
Inventor: KINZER D M; SRIDEVAN S 

Number of Countries: 003 Number of Patents: 003 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 20020195627 Al 20021226 US 2001891727 A 20010626 200321 B 
DE 10229146 Al 20030109 DE 1029146 A 20020628 200321 

JP 2003115588 A 20030418 JP 2002186923 A 20020626 200335 

Priority Applications (No Type Date) : US 2001891727 A 20010626 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
US 20020195627 Al 10 HOlL-031/62 
DE 10229146 Al HOlL-029/78 
JP 2003115588 A 22 HOlL-029/78 

Abstract (Basic) : US 20020195627 Al 
Abstract (Basic) : 

NOVELTY - Trenches (20-23) extending through P-region (13) 

into top of N region (12), has mesas of prescribed width and 

concentration. N diffusion lines (30) having reduced 

surface field (RESURF) concentration, is 

diffused into the walls and along the bottom of trenches. A 
gate electrode, source and base regions of a MOS 
gate structure is connected at one end of the trenches and 
drain of the MOS gate structure is connected to other end. 

USE - Lateral super j unction semiconductor device e.g. MOSFET 
for use as high side switch. 

ADVANTAGE - Since the trenches with inesas and N 
diffusion lines with RESURF concentration have prescribed 
thickness and concentration, during the application of voltage to 
drain, the mesas and N diffusion fully deplete under blocking 
voltage conditions, and thus allows an almost uniform electric field 
distribution along the trench length. By the use of resurf 
concentration, the voltage applied between the drain and source on the 
device withstands . 

DESCRIPTION OF DRAWING (S) - The figure shows a cross sectional view 
of the lateral conductive super junction 
semiconductor device . 

n region (12) 

p region (13) 

Trenches (20-23) 

N-dif fusion lines (30) 
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Trenches (3) 
Diffusion (4) 
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25/3, AB/2 (Item 2 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2004 Thomson Derwent. All rts. reserv. 

013406398 

WPI Acc No: 2000-578336/200054 

Related WPI Acc No: 1998-505681 

XRPX Acc No: NOO-427886 

MOSFET for large scale integration circuits, has gate 
electrode with highly doped, highly conductive inner region and 
lower conductance edge which overlap between electrode and active 
region 

Patent Assignee: ADVANCED MICRO DEVICES INC (ADMI ) 
Inventor: DUANE M 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 6091118 A 20000718 US 97780615 A 19970108 200054 B 

US 98103699 A 19980624 

Priority Applications (No Type Date): US 97780615 A 19970108; US 98103699 A 

19980624 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 

US 6091118 A 8 HOlL-029/76 Div ex application US 97780615 

Div ex patent US 5804496 

Abstract (Basic) : US 6091118 A 
Abstract (Basic) : 

NOVELTY - Gate electrode (205) , disposed on the 
substrate (201), has a highly doped and highly conductive inner region 
and lower conductance edge portion which overlap an adjacent 
active region. The dopant inhibits diffusion of the gate dopant 
which has different conductivity type than gate dopant. 
USE - For large scale integration circuits. 

ADVANTAGE - Reduces the overlap capacitance and increase the 
performance of semiconductor without significantly impacting the 
field effect in the channel region. By implanting through a 
spacer, higher penetration of the active region with edge dopant 
is achieved, thereby reducing the lateral diffusion of the 
source/drain implants . Reduced conductance edge portions 
have lateral width comparable in length to gate 
electrode-source/drain overlap which improves transistor 
performance by reducing the capacitance between the gate 
electrode and source/drain region without 
degrading the drive current of the transistor. 

DESCRIPTION OF DRAWING (S) - The figure illustrates the fabrication 
process of a semiconductor device having reduced overlap 
capacitance . 

Substrate (201) 

Gate electrode (205) 
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(c) 2004 Thomson Derwent. All rts . reserv. 

008645905 

WPI Acc No: 1991-149934/199121 

XRAM Acc No: C91-064817 

XRPX Acc No: N91-115132 

Reduced effect of contact-window mis-alignment in integrated circuits - 
using spacer technique inside the contact window to restrict interaction 
of interconnect layer with diffusion to a smaller area 

Patent Assignee: MITSUBISHI DENKI KK (MITQ ); MITSUBISHI ELECTRIC CORP 
(MITQ ) 

Inventor: MOTONAMI K; SUIZU K 

Number of Countries: 004 Number of Patents: 005 
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Date 
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Date 
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DE 

4035991 
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DE 

4035991 
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19901112 

199121 

JP 
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A 

19910926 

JP 

90268230 

A 

19901004 

199145 

US 

5309023 

A 

19940503 

US 

90609561 

A 
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US 

92888323 

A 

19920526 


DE 

4035991 

C2 

19940623 

DE 

4035991 

A 

19901112 

199423 

KR 

9309016 

31 

19930918 

KR 

9017341 

A 

19901029 

199436 


Priority Applications (No Type Date): JP 90268230 A 19901004; JP 89296832 A 

19891114 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 

US 5309023 A 14 HOlL-023/48 Cont of application US 90609561 

DE 4035991 C2 21 HOlL-021/283 
KR 9309016 Bl HOlL-023/52 

Abstract (Basic) : DE 4035991 A 

In a contact window (103), formed by etching through an insulator 
layer (2) to allow contact between the metallisation-layer (191) and a 
diffused region (113), pref. containing a lightly doped 
drain (LDD) region, resistant spacers (151) are present. 
The spacers restrict the area of interaction between the metallisation 
layer and the diffusion to the central region of the contact. The 
spacers are pref. made of a conductive or an insulating material, pref. 
undoped polycrystalline Si. The metallisation layer pref. consists at 
least partly of a doped poly-Si layer, while the spacers present a 
higher resistance to diffusion of these impurities than the 
substrate does in vertical direction. 

Also claimed is a metallisation layer contg. a refractory metal. 
In this case the spacers prevent interaction between the metal and the 
substrate except in the central area of the contact. 

The spacers are pref. mfd. by deposition of a poly-Si layer over 
the device surface after the contact window formation and controlled 
anisotropic etch-back. The metallisation layer is then completed by 
deposition of an undoped poly-Si layer followed by doping, of a doped 
poly-Si layer or of a refractory metal layer. 

USE/ADVANTAGE -The spacers reduce the lateral diffusion or 
siliciding in the contact window, which allows the contact window to be 
placed closer to the LDD region or allows increased alignment 
tolerance. The contact window pref. has a ratio of dia. to 
layer-thickness of not more than 1. The spacer width from window 
edge to edge of the spacer is 150-200 nm. The process is 
used in the mf r . of Si integrated circuits, pref. DRAMs . 
Dwg.7/13 

Abstract (Equivalent) : US 5309023 A 


A contact structure for interconnection in FET devices comprises: a 
semiconductor substrate having a main surface; a conductive 
region formed in the semiconductor substrate; an insulating layer 
formed on the main surface of the semiconductor substrate and 
having a contact hole formed to reach a surface of the conductive 
region; a gate electrode formed within the insulating 

layer; an interconnection layer formed on the surface of the conductive 
region and over the insulating layer and comprising a high melting 
point material as a main material; and means for restraining an 
impurity diffusion region caused by interaction between the 
interconnection layer and the conductive region from extending 
laterally from the contact hole into the 

semiconductor substrate. The means for restraining has a higher 
resistivity to interaction with the conductive region than the 
interconnection layer, and is formed as a distinct structure from the 
interconnection layer and arranged on the conductive region between the 
interconnection layer and the conductive region entirely within the 
contact hole as defined by the insulating layer. 

ADVANTAGE - Characteristics of the conductive region are not 
deteriorated even when errors have occurred in the patterning for 
forming contact hole. 

Dwg.2/10 
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DIALOG (R) File 350:Derwent WPIX 
(c) 2004 Thomson Derwent. All rts . reserv. 

008490842 

WPI Acc No: 1990-377842/199051 

XRAM Acc No: C90-164589 

XRPX Acc No: N90-287963 

Mfg. silicon field effect power semiconductor device - includes 
forming low sheet resistance tungsten silicide-polysilicon-oxide 
gate electrode stack 

Patent Assignee: GENERAL ELECTRIC CO (GENE ) 

Inventor: BALIGA B J; KORMAN C S; PIACENTE P A; SHENAI K 

Number of Countries: 007 Number of Patents: 004 


Patent No 

Kind 

Date 

Applicat No 

Kind 

Date 

Week 

EP 

403113 

A 

19901219 

EP 90305911 

A 

19900531 

199051 

US 

4985740 

A 

19910115 

US 89359811 

A 

19890601 

199106 

JP 

3068657 

A 

19910325 

JP 90141749 

A 

19900601 

199118 

JP 

3082043 

A 

19910408 

JP 90141751 
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Priority Applications (No Type Date) : US 89359811 A 19890601 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 403113 A 

Designated States (Regional) : DE FR GB IT SE 

Abstract (Basic) : EP 403113 A 

Device is mfd. by : oxidising the surface of a wafer doped first 
type; depositing polySi on the resulting oxide; adding a WSi layer; 
antisotropically etching the resulting silicide/polySi/oxide stack to 
define a WSi gate electrode layer with an aperture in it; 
and forming in the wafer through -the aperture an active device by 
implanting and diffusing channel and source 
regions . 

The wafer is pref. capped with thin thermal oxide after 


implantation but before diffusion; diffusion is performed 
at above 1000 deg.C. The WSi layer is an LPCVD layer. The etching is a 
two-stage reactive ion etching step, pref. using CBrF3 to remove WSi 
and C12 to remove the remainder, or alternatively, using SF6 and HCl 
respectively. The implanted ion is As. 

ADVANTAGE - The WSi/poly/oxide gate layer stack has low sheet 
resistance and good frequency response, (claimed) . (21pp Dwg.No.2/3 
Abstract (Equivalent) : US 4985740 A 

A new multi-cellular power field effect semiconductor device 
comprises a body (110) of Si semiconductor material with N+ 
drain region (114) adjacent the lower surface (112) and 
N-drift region (116) above the drain region. Body 
region (118) of P-type material extends into the drift region 
from the upper surface (111) of the body and N+ source , 
region (120) extends into the body region from the upper surface 
(111), on which an insulated gate structure (131) is formed. 

Gate electrode comprises an insulating layer (130) on 
the surface and a conductive polycrystalline Si layer (132) on the 
oxide. W silicide layer (134) is formed on the poly-Si layer to provide 
high lateral conductivity. W layer (136) contacts the 
source region (120) where it extends to the surface within 
the aperture defined by the gate electrode. ADVANTAGE - 
Improved on-resis tance and lowered ohmic contact resistance are obtd. 
(18pp 
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MOSFET suppressing parasitic bipolar transistor - by source, trunk and 
drain zones in series, an auxiliary and one channel zone 

Patent Assignee: GENERAL ELECTRIC CO (GENE ) ; RCA CORP (RADC ) 

Inventor: GOODMANN A M; GOODMANN L A; GOODMAN A M; GOODMAN L A 

Number of Countries: 008 Number of Patents: 008 
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Priority Applications (No Type Date): US 84582601 A 19840222; US 85798612 A 

19851115 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 

DE 3505393 A 22 

DE 3505393 C2 8 HOlL-029/772 


Abstract (Basic) : DE 3505393 A 

A vertical double-diffused MOSFET with source, trunk and 
drain zones of alternating n-type and p-type, sepd. by pn- junctions , 


has on the first principal surface a source electrode and on the 
opposite principal surface a drain electrode. An auxiliary zone of the 
p-type trunk zone passes sideways under at least a part of the 
channel zone and has a higher dopant concn. than the trunk zone. 

ADVANTAGE - This reduces the effects of the parasitic bipolar 
transistor within a VDMOS module and lowers the ON or contact 
resistance. Its threshold voltage is lower than with similar known 
modules . 

2/3 

Abstract (Equivalent) : DE 3505393 C 

Prodn. of FET comprises: (a) providing semiconductor body 
(52); (b) forming mask on main surface (54); (c) forming base -zone (62) 
and drain-pn junction (64) ; and (d) diffusing dopant of 1st 
conducting type (N) through mask to form source zone (66) . By 
implanting dopant of 2nd conducting type (P) , an auxiliary zone (80) is 
produced extending below a part of the channel zone (70) . 

ADVANTAGE - Improved resistance. 

Dwg. 1/3 

Abstract (Equivalent) : GB 2154794 B 

A vertical MOSFET device comprising a semiconductor wafer 
including, in series, source, body and drain regions 
of alternate conductivity type having PN junctions 
therebetween, the source and drain regions being 
spaced so as to laterally define a channel region in the body 
region at a first surface of the wafer a source electrode on said first 
surface of said wafer and drain electrode on an opposing surface of 
said wafer, and a supplementary region of similar conductivity type to 
said body region, said supplementary region having a high areal dopant 
concentration compared to that of said body region and extending 
laterally beneath at least a portion of said channel region. 

Abstract (Equivalent) : US 4837606 A 

Vertical MOSFET device comprises a) a semiconductor wafer 
having first and second opposing major surfaces; b) a first 
conductivity type drain region at the first surface; c) a 
second conductivity type drain region extending from the 
first surface so as to form a PN junction with the drain 
region; d) a first conductivity type source region 

extending a predetermined depth into the body region so as to form a 
source/body PN junction, the spacing between the source/body PN 
junction and the body/drain PN junction defining a channel region 
in the body region at the first surface; e) a source electrode 
contacting the source and body regions at the first 
surface; f) an insulated gate electrode; and g) a drain 
electrode on the. second surface. 

The improvement is that the device has h) a second conductivity 
type supplementary region contiguous with the body region and having a 
high areal dopant concn compared to that of the body region. Region h) 
includes a region of peak dopant concn that is parallel to the first 
surface at a predetermined depth from it, and extends laterally beneath 
at least part of the channel region. 

ADVANTAGE - The effects of the parasitic lipolar transistor are 
even more effectively reduced. (7pp) 

US 4587713 A 

Prodn. of a VDMOS device is effected using a semiconductor 
wafer with a drain region adjacent to the surface. A second 
conductivity type dopant is diffused into the wafer using a mask 
aperture. This forms a body region and a body/drain PN 
junction . 

A further dopant of the first type is diffused via the 
aperture to form a source region and a source/body PN 


junction . 

Process is improved by implanting a supplementary second type 
dopant via the aperture and annealing to create a further region of 
high dopant concentration, extending under part of the channel 
region . 

ADVANTAGE - Device operates with a low threshold voltage and the 
parasitic effects of a bipolar transistor are reduced. (7pp)D 


25/3, AB/6 (Item 6 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2004 Thomson Derwent. All rts. reserv. 

004099232 

WPI Acc No: 1984-244773/198440 
XRAM Acc No: C84-103316 
XRPX Acc No: N84-183102 

MOSFET-diode device - with multiple pad-to-base connections to avoid 

drop-outs 

Patent Assignee: INT RECTIFIER CORP (INRC ) 
Inventor: LIDOW A 

Number of Countries: Oil Number of Patents: Oil 
Patent Family: 


Patent No 

Kind 

Date 

Applicat No 

Kind 

Date 

Week 

DE 

3410427 

A 

19840927 

DE 

3410427 

A 

19840321 

198440 

GB 

2137811 

A 

19841010 

GB 

846974 

A 

19840316 

198441 

FR 

2543366 

A 

19840928 

FR 

844410 

A 

19840321 

198444 

SE 

8401090 

A 

19840922 





198445 

JP 

59214254 

A 

19841204 

JP 

8454137 

A 

19840321 

198503 

GB 

2137811 

B 

19870107 





198701 

US 

4789882 

A 

19881206 

US 

83477012 

A 

19830321 

198851 

DE 

3410427 

C 

19900201 





199005 

IT 

1173885 

B 

19870624 





199023 

KR 

8904548 

B 

19891113 





199043 

JP 

6318708 

A 

19941115 

JP 

8454137 

A 

19840321 

199505 





JP 

93163306 

A 

19840321 



Priority Applications (No Type Date) : US 83477012 A 19830321 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
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Abstract (Basic) : GB 2137811 A 

A metal oxide semiconductor field effect transistor 
comprising a semiconductor wafer, a plurality of base regions of 
one conductivity type symmetrically and laterally 

distributed over at least a portion of the area of one surface of said 

wafer; a respective source region of the other conductivity 

type formed in each of said base regions at a position laterally spaced 

from the periphery of said respective base regions which channel 

regions are capable of inversion; an insulation layer overlying each of 

said channel regions and extending over a connection pad region; 

and conductive gate means disposed atop said insulation layer over each 

of said channel regions; a source electrode means in 

contact with each of said source regions and with each of 

said base regions; a drain electrode connected to the 

opposite surface of said wafer; an enlarged area source 

electrode pad connected to said source electrode means and overlying 

said insulation layer in said connection pad region; an enlarged area 


base region of said one conductivity type underlying said source 
electrode pad; and connection means electrically connecting at least 
portions of the periphery of said source electrode pad to said enlarged 
base region beneath said pad whereby said enlarged base region can 
efficiently collect minority carriers when said transistor operates as 
a diode. 

DE 3410427 A 

A high power MOSFET includes connections (80,81,82) which connect 
at least part of the periphery of the source-electrode-contact pad with 
the enlarged base region (20) below the pad so that the enlarged base 
region can collect minority carriers when the MOSFET operates as a 
diode. 

Also claimed is a semiconductor component with a number of 
separate parallel-connected diode elements, formed in a common 
substrate of first conductivity type, and an enlarged electrode contact 
pad connected with each diode element. Each diode element includes a 
diffusion region of opposite conductivity type which forms a 
boundary layer in the substrate. A further diffusion region of 
opposite conductivity type lies below the electrode pad. A thin 
insulation layer separates the insulation layer and the substrate in 
the region of the electrode pad. Several electrical connection regions 
extend from the electrode pad to the second enlarged base region and 
are formed around at least part of the periphery of the source- 
electrode which surrounds the gate-electrode-contact 
pad device. 

ADVANTAGES - No drop-outs or component breakdowns occur on diode 
operation. 
Dwg.2/4 

Abstract (Equivalent) : GB 2137811 B 

A metal oxide semiconductor field effect transistor 
comprising a semiconductor wafer, a plurality of base regions of 
one conductivity type symmetrically and laterally 

distributed over at least a portion of the area of one surface of said 

wafer; a respective source region of the other conductivity 

type formed in each of said base regions at a position laterally spaced 

from the periphery of said respective base regions which channel 

regions are capable of inversion; an insulation layer overlying each of 

said channel regions and extending over a connection pad region; 

and conductive gate means disposed atop said insulation layer over each 

of said channel regions; a source electrode means in 

contact with each of said source regions and with each of 

said base regions; a drain electrode connected to the 

opposite surface of said wafer; an enlarged area source 

electrode pad connected to said source electrode means and overlying 

said insulation layer in said connection pad region; an enlarged area 

base region of said one conductivity type underlying said source 

electrode pad; and connection means electrically connecting at least 

portions of the periphery of said source electrode pad to said enlarged 

base region beneath said pad whereby said enlarged base region can 

efficiently collect minority carriers when said transistor operates as 

a diode. 

Abstract (Equivalent) : US 4789882 A 

Metal oxide semiconductor field effect transistor (I) 
comprises (A) a semiconductor wafer; (B) a plurality of base 
regions of one conductivity type symmetrically and 
laterally distributed over a least a portion of the area of one 
surface of (A) , the portion of (A) receiving base regions (B) being of 
the other conductivity type; (C) a respective source region 
of the other conductivity type in each of regions (B) being laterally 
spaced from the periphery of their respective base regions (B) , to 


define respective annular channel regions capable of inversion 
within their respective base region (B) ; (D) an enlarged area base 
region of the said one conductivity type being laterally 
displaced from regions (B) and extending to the said one surface of 
(A) ; (E) an insulation layer overlying each of the channel 
regions and extending over region (D) ; (F) conductive gate 
electrode means disposed atop layer (E) and over each of the 
channel regions; (G) a source electode means in 
contact with each of the source regions (C) and in contact 
with each of base regions (B) ; (H) a drain electrode 

connected to the opposite surface of (A); (I) an enlarged area souce 
electode pad, continuous with means (G) and overlying the insulation 
layer which extends over region (D), pad (I) having a peripheral region 
disposed adjacent means (G) ; and (J) a plurality of spaced connection 
means connecting respective portions of pad (I) adjacent to the 
periphery to region (D) beneath the pad. The peipher to region (D) 
beneath the pad. The enlarged base region (D) can efficiently collect 
minority carriers when the base regions are forward biased relative to 
the portion of (I) which receives the pluality of base regions (B) . 

ADVNTAGE - NoVel connection is provided of the peripheries of the 
electrode pads of transistors (I), directly to the underlying silicon, 
to prevent failure of the device when operated in a diode mode. 

(6pp 
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September 08, 1997 (19970908) 


JP 


ABSTRACT 

PROBLEM TO BE SOLVED: To reduce the resistance of the base layer present 
below the channel region of a MOSFET and prevent its latchup, by so 
disposing an exposed portion of its high-resistance layer to its wafer 
surface as to have island-form patterns enclosed completely by the base 
layer. 

SOLUTION: Forming an n(sup -)-type high-resistance layer 32 on a P(sup 
+)-type layer 31, a P-type base diffusion layer 33 is formed 
selectively in the surface portion of the n(sup -)-type high-resistance 
layer 32. Hereupon, the diffusion patterns of the P-type base 
diffusion layer 33 and the n(sup -)-type high-resistance layer 32 are 
so formed that an exposed portion of the n(sup -)-type high-resistance 
layer 32 to the wafer surface of a MOSFET has island-form patterns enclosed 
completely by the P-type base fif fusion layer 33. Then, n(sup +)-type 
source diffusion layers 34 are formed selectively in the surface 
portion of the base diffusion layer 33, and a gate 
electrode 36 is disposed via a gate insulation layer 35 on the P-type 


diffusion layer portion 33 to be a channel region 38. 
Further, a source electrode 37 is disposed over both the n(sup 
+)-type source diffusion layers 34 and the P-type base 
diffusion layer 33, and a P(sup +) -type drain layer 40 is formed 
above the high-resistance layer 32. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a semiconductor device in which the 
junctions between diffusion layers of source and drain can be made 
shallower and, at the same time, the resistances and capacitances of the 
junctions can be reduced and a method for manufacturing the device. 

SOLUTION: In the element forming area of a silicon substrate 1 where an 
ordinary structure composed of a channel impurity layer 2, a gate 
insulating film 3, a gate electrode 4, side-wall insulating 
films 5, a shallow source 6, a shallow drain 7, a deep source 8, and a deep 
drain 9 is formed, pocket areas 10 having a conductivity opposite to- that 
of the drains and containing an impurity at concentrations higher than that 
of the impurity in the channel impurity layer 2 are additionally 
formed under the gate end sections of the shallow source 6 and drain 7 so 
that parts of the areas 10 can come into contact with the bottoms of the 
source 6 and drain 7 and the areas 10 can be separated from the 
deep source 8 and drain 9, Therefore, parts of the source 6 and drain 7 are 
inverted into the opposite conductivity and shallow junctions 

are formed. In addition, the contacting areas of the pocket areas 10 
with the source 6 and drain 7 in the depth direction become smaller. 
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ABSTRACT 

PURPOSE: To obtain a lateral conductivity modulation MOSFET, in 
which a latch-up is difficult to be generated. 

CONSTITUTION: A p-type base diffusion layer 33 is formed to a high 

resistance layer 32 section on the drain layer side of a 

semiconductor substrate wafer with an n- type high resistance layer 

32 and a p(sup +) type drain layer 40 selectively formed onto the surface 

of the layer 32, and an n * * type source diffusion layer 34 is formed 

into the base diffusion layer 33. In a lateral type 

conductivity modulation type MOSFET, a gate electrode 36 

is shaped onto a the base diffusion layer 33 as a channel 

region held by the source diffusion layer 34 and the high 

resistance layer 32 through a gate insulating film 35, and a source 
electrode 37 brought into contact with both the source diffusion 
layer 34 and the base diffusion layer 33 is formed. An opening 
section exposed onto the wafer surface of the high resistance layer 32 is 
formed in an insular shape completely surrounded by the base 
diffusion layer 33, and the drain layer 4 0 is shaped selectively to 
the surface of a p(sup +) type diffusion layer 39 formed on the 
surface of the high resistance layer 32. 
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ABSTRACT 

PURPOSE: To improve the breakdown strengths of junctions between the 
second conductivity type high-concentration impurity regions of a MOS 
transistor and low- concentration first conductivity type impurity regions 
by a method wherein the low- concentration first conductivity type impurity 
regions are respectively formed between the second conductivity type 
high-concentration impurity regions and the first conductivity type high- 
concentration channel stop region of the MOS transistor. 

CONSTITUTION: Arsenic ions 19 are ion-implanted in the surface of a silicon 

substrate 1 in the direction perpendicular to the substrate surface using a 

gate electrode 3 with a sidewall oxide film 17 formed thereon 

and a field oxide film 7 as maslcs and thereafter, an activation treatment 

is conducted. Thereby, high-concentration n(sup +) impurity regions 5a are 

formed and an LDD structure consisting of source and drain 

regions is completed. Low-concentration P(sup -) impurity regions 15 


are respectively formed between a channel stop layer 8 and the 
regions 5a at the end parts of the film 7. When a reverse voltage is 
applied to junctions between these regions 15 and the regions 5a, the 
spread of depletion layers which are formed at the junction regions 
is increased, an electric field which is applied to the junction surfaces 
is relaxed and the breakdown strengths of the junctions can be improved, 
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Title: Equivalent circuit for ion implanted counterdoped layers as 
determined by MOS admittance and crosstalk measurements 

Author (s): Bach, H.G.; Fahrner, W.R.; Braunig, D. 

Author Affiliation: Dept. of Data Processing & Electronics, 
Hahn-Meitner-Inst . for Nuclear Res., Berlin, West Germany 

Journal: Physica Status Solidi A vol.68, no. 2 p. 589-601 
Publication Date: 16 Dec. 1981 Country of Publication: East Germany 
CODEN: PSSABA ISSN: 0031-8965 
Language: English 

Abstract: Counterdoping ion implantation of doses above 10/sup 11/ cm/sup 
-2/ into MOS structures leads to the formation of a p-n junction close to 
the SiO/sub 2/-Si-phase boundary. The hf-C(V) curves of this structure show 
an additional frequency dispersion in the implanted layer 
accumulation regime. This dispersion is caused by the two-dimensional 
current propagation into the lateral channel and into the bulk of the 
silicon across the p-n junction underneath the gate electrode. 
The lateral current spread is described by an infinitely distributed 


equivalent network. The voltage and current along its components are 
calculated for a linear geometry of finite dimensions. The model is checked 
by the measurement of the input accumulation admittance and the measurement 
of the complex dot-to-dot crosstalk voltage. Identical values of sheet 
resistance, junction capacitance and effective junction 
conductance are found for either method. 
Subfile: A B 
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Semiconductor IC device with voltage surge protection - has P 
. channel MOSFET and N channel MOSFET to conduct during 

negative and positive voltage surges to dissipate overvoltage 
Patent Assignee: NIPPONDENSO CO LTD (NPDE ) 
Inventor: ASAI A; ENYA T; TSURUTA K 
Number of Countries: 002 Number of Patents: 002 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 8037284 A 19960206 JP 94169738 A 19940721 199615 B 

US 5610426 A 19970311 US 95505819 A 19950721 199716 

Priority Applications (No Type Date) : JP 94169738 A 19940721 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 8037284 A 10 HOlL-027/04 

US 5610426 A 14 HOlL-023/62 

Abstract (Basic) : JP 8037284 A 

The IC device includes a CMOS inverter (2) . A protection circuit 
(8) is arranged between input pad (7) and input of CMOS inverter. A P 
channel MOSFET (10) and an N channel MOSFET (11) are 
connected between input conduction line (12) to CMOS inverter and 
ground. Gate terminals of both MOSFETs are connected to the input 
conduction line. In case of surge voltage of negative polarity, the P 
channel MOSFET conducts. In case of surge voltage of positive 
polarity, the N channel MOSFET conducts. 

ADVANTAGE - Provides protection against positive and negative surge 
voltages without use of large resistors, occupying small area. 

Dwg. 1/11 

Abstract (Equivalent) : US 5610426 A 

A semiconductor integrated circuit device comprising: 
a semiconductor substrate; 

an insulating layer disposed on said semiconductor substrate; 

a semiconductor layer disposed on said insulating layer; 

a semiconductor integrated circuit formed on said 
semiconductor layer, said integrated circuit having a first 
connection and a second connection; 

an external connection terminal connected to said first connection 
and which provides an external connection; and 

a protective circuit which protects said semiconductor 
integrated circuit from excess positive and negative voltages from said 
external connection terminal, said protective circuit including 

a first conductivity type first impurity diffusion layer in 


said semiconductor layer, said first impurity diffusion 
layer being electrically connected to said second connection, 

a first conductivity type second impurity diffusion layer, 
said second impurity diffusion layer being disposed in said 
semiconductor layer, said second impurity diffusion layer 
being connected electrically to said first connection, 

a gate electrode formed on said channel region 
via a gate insulating layer, said gate electrode being 
electrically connected to said first connection, and 

a second conductivity type third impurity diffusion layer 
disposed in said semiconductor layer, said third impurity 
diffusion layer being connected electrically to said second 
connection; 

wherein said second conductivity type third impurity 
diffusion layer forms a PN junction with said first 
conductivity type second impurity diffusion layer via said 
second .conductivity type channel region. 

Dwg. 1, 10/1 
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Semiconductor device with MISFET connected to high resistance load 
- formed by resistor portion of conductive circuit layers , 
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Abstract (Basic) : EP 368646 A 

Semiconductor device includes at least one MISFET with a 
source electrode connected to a conductive layer extending over the 
MISFET to a position over the gate electrode. A second 
conductive layer is connected to the first over the gate 
electrode and extends in an opposite direction e.g. to a power 
supply. A main portion of the second conductive layer is highly 
resistive so as to form a high-resistance circuit load USE - The MISFET 
and resistor form part of a high resistivity load type SRAM device, 
(claimed) ADVANTAGE - The length of the resistor is increased in 
relation to overall cell length so that miniaturisation is readily 
achieved while retaining the high resistance of the resistor. 

Dwg. lb/5 

Abstract (Equivalent) : EP 368646 B 

A semiconductor device comprising at least one static memory 
cell having an area defined by an arrangement of parallel data lines 
(DL), intersected by a word line (WL) and a power supply line (VDD) ; 
each cell formed on a substrate (1) and including: at least one MISFET 
(Q3, Q4) having a source electrode, drain electrode and a gate 
electrode (4), the gate electrode being connected to 

the word line; a first circuit layer (13) spaced from said substrate by 
a first insulator (12) and connected to one of the source and drain 
electrodes (9) of the MISFET through a first contact hole (16); 
and a second circuit layer (15), having a high resistance load (Rl, 
R2), which is connected to said first circuit layer by a second contact 
hole (18) and spaced therefrom by a second insulator (14), 
the high resistance load (Rl, R2 ) being spaced from the substrate by at 
least the first and second insulators (12, 14), characterised in that 
the second contact hole (18) is disposed at least partially over 
the gate electrode (4) so that the second circuit layer 
extends from the second contact hole to the power supply line 
(VDD) . 

Dwg. lb/ 5 

Abstract (Equivalent) : US 5691559 A 

Semiconductor device includes at least one MISFET with a 
source electrode connected to a conductive layer extending over the 
MISFET to a position over the gate electrode. A second 
conductive layer is connected to the first over the gate 
electrode and extends in an opposite direction e.g. to a power 
supply. A main portion of the second conductive layer is highly 
resistive so as to form a high-resistance circuit load USE - The MISFET 
and resistor form part of a high resistivity load type SRAM device, 
(claimed) ADVANTAGE - The length of the resistor is increased in 
relation to overall cell length so that miniaturisation is readily 
achieved while retaining the high resistance of the resistor. 

Dwg. 0/17B 


us 5107322 A 

Integrated circuit comprises interconnect means to extend the value 
of an integrated passive electrical component (I) coupled to other 
passive and active electrical elements (II) in the circuit, at least 
some of elements (II) including diffusion regions. The extended 
value is provided without any change in, or allowing for a reduction in the 
scale of integration among elements (II). The interconnect means 
comprises at least two conductor layers separated by an insulating layer, 
with a second of the conductive layers comprising component (I) formed 
in it for a substantial length of it. The first conductor layer 
provides electrical connection between the one element (II) and the 
second layer, and the second layer and the integrated component (I) 
have an extended conductor length extending laterally away 
from the second contact hole, in a second direction opposite to 
the first direction, over and insulated from the first contact 
hole. Component (I) in the second conductor layer is formed in 
spaced relation from the second contact hole, with the magnitude 
of component (I) being extended due to the addition of the extended 
conduits length. ADVANTAGE - Interconnect means is provided to extend 
values for integrated passive elements, e.g. resistances in an SRAM, 
while maintaining the desired integrated circuit scale. 
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Semiconductor integrated circuit for e.g. wrist-watch - has two 
junction FETS one rendered conductive when gate voltage is 
equal to source voltage of other 
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Abstract (Basic) : GB 1586405 A 

The semiconductor device comprises two junction FETs of 
opposite polarity. An input terminal is connected to gate 
electrodes of the transistors, and an output terminal to the 
drain electrodes. One transistor is rendered non-conductive when the 
gate voltage is equal to the source voltage, and is rendered conductive 
when the gate voltage is equal to the source voltage of the other 
transistor . 

Pref. the channel of one transistor extends parallel to the 
surface of a substrate in which it is formed and the channel of 
the other transistor extends perpendicular to the surface of the 
substrate. Pref. the diffusion depth of the gate of one 
transistor is less than that of the source, and the diffusion 
depth of the drain of the other transistor is less than that of the 
gate . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a new lateral conductive type 
super junction MOSFET device. 


SOLUTION: Laterally extending trenches 20 to 23 are arranged at 
intervals in a P- region. An N- diffusion region is arranged along 
walls of trenches 20 to 23 so that the concentration and thickness of 


the N- diffusion region 
reverse blocking operation. 


and a P- mesa are depleted fully during 
The MOS gate structure is joined to 


one edge of the trenches 20 to 23 and the drain is connected to 

the other end of thereof. The other N- layer or the insulting oxide layer 

can be arranged between the P — substrate 11 and the P- region 13. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a semiconductor device, having a 
bidirectional diode in which the waveform of its breakdown voltage is hard 
and the dispersion in manufacture of the breakdown voltage and the 
variation of the products are small. 

SOLUTION: A bidirectional diode 34 of a p-channel power MOSFET, 

provided with a gate electrode 27 in a groove 23, has a 

conductive p-n junction structure in which a p-type polysilicon 

layer 36 is sandwiched between N+-type polysilicon layers 35. Ion 

implantation, which is performed for forming the polysilicon layer 36, is 


performed before a polysilicon block is formed after coating the surface of 
a wafer with a polysilicon film, and in addition, the thermal 
diffaision performed after the ion implantation is performed 
simultaneously with the thermal diffusion which is performed for 
forming a base region 29, after the ion implantation. Moreover, the ion 
implantation and thermal diffusion which are formed for forming the 
N+-type polysilicon layers 35 are performed simultaneously with the ion 
implantation and thermal diffusion, which are performed for forming a 
contact base region 20a. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce junction capacitance between a gate 
electrode and an impurity diffusion layer by separating the 
gate electrode and the diffusion layer by utilizing a 
groove formed to a substrate in a MOS transistor to be fined. 

SOLUTION: In a semiconductor device, a groove is formed to a 

substrate 1 on the drain diffusion layer 24, 25 sides, and a side 

wall spacer is formed so as to bury the groove. A layer insulating 

film 26 consisting of a BPSG film is formed on the whole surface of the 

substrate, and contact holes are shaped onto an N(sup +) type 

source-drain diffusion layer 24 and a P(sup +) type source-drain 

diffusion layer 25. Barrier films 27 composed of a titanium film and 

a titanium nitride film and metal electrodes 28 made up of an aluminum film 

are formed. Through the contact holes. Accordingly, fining is 

conducted, junction capacitance between a polycide-gate 

gate electrode and the drain diffusion layer is reduced, 

the depth of the drain diffusion layers 24, 25 can be deepened, and a 

power- supply voltage can be maintained at approximately 5V in accordance 

with conventional devices . 
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ABSTRACT 

PURPOSE: To eliminate a latcliup by controlling a first carrier electric 
resistance value by a source layer sliape between a first contact and a 
channel region, and preventing conduction of a pn 
junction. 

CONSTITUTION: A p(sup +) type silicon substrate is prepared, and an n(sup 
-) type layer of low impurity concentration semiconductor is formed 
by an epitaxial growtli. A p(sup +) type drain layer 1, an n(sup -) type 
drain layer 2 are formed of the substrate and the n(sup -) type layer, and 
the surface of the layer 2 is oxidized to form a gate oxide film 3. A 
gate electrode 4 of a polysilicon film is formed thereon. With 
the electrode 4 as a mask boron is diffused to form a p-type base 
layer 5. Then, the center of the window of the electrode 4 is covered with 
a resist film patterned in a shape opened in a T shape, phosphorus ions are 
implanted to form an n(sup +) type source layer 6. Since carrier electric 
resistance value R(sub 1) is controlled by the shape of the layer 6 to 
prevent conduction of the pn junction, a source resistance is 
improved to prevent a latchup. 
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ABSTRACT 

PURPOSE: To realize isolation between elements without employing an 

isolating diffused layer by a method wherein a depletion layer 

spread in a 2nd conductivity type layer directly below an electrode 

is brought into contact with a depletion layer produced by a p-n 

junction between a first conductivity type substrate and the 

2nd conductivity type layer. 

CONSTITUTION: A p-type epitaxial layer 2 is formed on an n-type silicon 
substrate 1 by epitaxial growth and further a silicon oxide film 3 is 
laminated on the epitaxial layer 2 and an Al electrode 4 is formed on a 
part of the oxide film 3. A channel-doped type p-type MOS FET is 
formed by providing an Al gate electrode 6 on the p-type 
epitaxial layer 2 with the oxide film 3 between. Even if the p-type layer 2 
and the substrate 1 are made to be equipotential by grounding the electrode 


4, a depletion layer 52 produced by the electrode 4 is contacted with a 
depletion layer 51 produced by the p-n junction between the epitaxial layer 
2 and the substrate 1 to form an element isolation layer 5 . As a depletion 
layer 53 produced directly below the gate electrode 6 is also 
contacted with the depletion layer 51 of the p-n junction between the 
n-type substrate 1 and the p-type layer 2, a source 71 and a drain 72 are 
electrically separated from each other. Therefore, this FET is of 
normally-OFF type. 
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ABSTRACT 

PURPOSE: To sufficiently lower the lateral diffusion of 
conductive impurity in the polysilicon and maJce small fluctuation due 
to small size and high yield by including one element among oxygen, 
nitrogen and carbon into the entire part of polysilicon. 

CONSTITUTION: An insulation film 2 is deposited on a semiconductor 
substrate 1, the polysilicon layer 3 is futher deposited and it is etched 
liJce islands. Next, the oxygen ion 4, for example, is introduced into the 
polysilicon 3 by the ion implantation method, a gate insulation film 5 is 
formed, an electrode 9 is then formed, and the conductive impurity ion 8 is 
introduced by the ion implantation method to form a diffused layer 6 
which becomes the source and drain. An insulation film 10 is then deposited 
and the heat processing is carried out. In this case, the lateral 
diffusion of conductive impurity is suppressed in the 
diffusion layer 6 due to existence of oxygen and the diffusion 
layer 6 is not connected even when the gate electrode 9 has 
the width of 2|ain or less. Thereafter, a contact hole is formed on 
the insulation film 10, the Al electrode 11 is then formed, thus completing 
small size polysilicon MOS transistor element. 
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Abstract: A new MOS-gate controlled thyristor, entitled 
lateral conductivity modulated thyristor (LCMT) , which exhibits 
a high current saturation and a low turn-off time, is proposed and 
successfully fabricated. Experimental results show that the new LCMT 
achieves a current saturation capability larger than 1200 A/cm/sup 2/ even 
at high anode voltages. The forward voltage drop of LCMT is 1.2 V at 100 
A/ cm/sup 2/ where 10 V was biased to the dual gates. The turn-off time of 
LCMT without any lifetime-control process is 1.5 mu s while that of LCMT 
without p+ diverter is about 2.9 mu s. The p+ diverter successfully diverts 
holes in the drift region during the turn-off. The LCMT, where any 
trouble-some parasitic thyristor mechanism is eliminated, completely 
suppresses a latch-up and increases the maximum controllable current 
considerably. The proposed LCMT showed excellent current saturation 
characteristics at an elevated temperature and exhibited a negative 
temperature coefficient in high saturation current density. 

Subfile: B 

Copyright 2002, lEE 


31/3, AB/2 (Item 2 from file: 2) 

DIALOG (R) File 2 : INSPEC 

(c) 2004 Institution of Electrical Engineers. All rts. reserv. 

7321348 INSPEC Abstract Number: B2002-08-2560L-002 
Title: A new lateral conductivity modulated thyristor (LCMT) 
Author(s): Lee, Y.S.; Han, M.K.; Choi, Y.I. 

Author Affiliation: Sch. of Electr. English, Seoul Nat. University, South Korea 
Conference Title: 2001 International Semiconductor Device Research 
Symposium. Symposium Proceedings (Cat. No.01EX497) p. 145-7 
Publisher: IEEE, Piscataway, NJ, USA 

Publication Date: 2001 Country of Publication: USA xiv+669 pp. 

ISBN: 0 7803 7432 0 Material Identity Number: XX-2002-00451 

Conference Title: 2001 International Semiconductor Device Research 
Symposium. Symposium Proceedings 

Conference Sponsor: IEEE; Electron Devices Society; Army Res. Office; NSF; 
Army Res. Laboratory; NASA; Electr. & Comput . English Dept.; University Maryland 

Conference Date: 5-7 Dec. 2001 Conference Location: Washington, DC, 
USA 

Language: English 


Abstract: The purpose of our work is to report a new lateral MOS- 
gated thyristor, named LCMT, with increased safe operating area (SOA) 
and decreased turn-off characteristics. In the proposed LCMT, the SOA is 
improved due to increased current saturation capability by elimination of 
the parasitic thyristor. The turn-off time is decreased by employing a p+ 
diverter which successfully diverts holes during the turn-off 
process. Our experimental results show that the LCMT also exhibits 
positive-temperature characteristics. We compare the results for the LCMT 
with those of the widely used LIGBT (lateral insulated gate bipolar 
transistor) . 
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A new MOS-gate controlled thyristor, entitled lateral 
conductivity modulated thyristor (LCMT), which exhibits a high 
current saturation and a low turn-off time, is proposed and successfully 
fabricated. Experimental results show that the new LCMT achieves a current 
saturation capability larger than 1200A/cm SUP 2 even at high anode 
voltages. The forward voltage drop of LCMT is 1.2V at lOOA/cm SUP 2 where 
lOV was biased to the dual gates. The turn-off time of LCMT without any 
lifetime-control process is 1.5 mu s while that of LCMT without p+ diverter 
is about 2.9 mu s . The p+ diverter successfully diverts holes in the 
drift region during the turn-offThe LCMT, where any trouble-some parasitic 
thyristor mechanism is eliminated, completely suppresses a latch-up and 
increases the maximum controllable current considerably. The proposed LCMT 
showed excellent current saturation characteristics at an elevated 
temperature and exhibited a negative temperature coefficient in high 
saturation current density. 
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Abstract (Basic) : US 5644148 A 

The power transistor device has bipolar device forward current 
carrying characteristics and MOS gate control 

characteristics. The device includes a substrate (300) and a layer of 
semiconductor material (301) positioned on the substrate. The 
semiconductor material is of a first conductivity type and is 
lightly doped and has an upper surface. At least two spaced base 
regions (310,311) of opposite conductivity type extend into the upper 
surface of the layer of semiconductor material of first 
conductivity type to a given depth. At least two source regions 
(312,313) of the first conductivity type are formed in respective 
spaced base regions and define at least one surface channel 
region between them. A gate insulation layer (315) is positioned over 
the channel region. A conductive gate layer (113) is positioned 
over the gate insulation layer. A first main electrode is connected to 
the source regions. A further region of conductivity type opposite the 
first conductivity type extends into the upper surface of the 
semiconductor material of first conductivity type and 
spaced lateral distance away from the spaced base regions. 

A second main electrode is connected to the further region of 
opposite conductivity type. The region between the spaced base regions 
includes an increased conductivity region with an increased 
concentration of carriers of the first conductivity type which extends 
from the upper surface of the semiconductor material to a depth 
greater than the depth of the spaced base regions. The increased 
concentration is greater than that of the remaining portion of the 
layer of semiconductor material over the full depth of the 
increased concentration region and is greater than twice that of the 
remaining portion of the layer of semiconductor material in a 
portion of the increased conductivity region that is adjacent of the 
upper surface. 

ADVANTAGE - Increases speed at which transistor may be switched by 
increasing space between base regions forming junction pattern. 
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Abstract (Basic) : US 5378912 A 

The lateral SOI device includes a buried insulating layer on a 
substrate, and a lateral semiconductor device e.g. an LDMOS 
transistor. The semiconductor device includes a source, a 
channel, an insulated gate electrode over the 
channel, and a lateral drift region on the buried insulating 
layer, with a linearly graded lateral doping profile. A drain is 
laterally spaced apart from the channel and connected to 
the channel region by the drift region. 

The lateral drift region is formed of a wide bandgap 
semiconductor material, having a wider bandgap than that of 
silicon pref. silicon carbide. Pref. the drain, source and part of the 
channel are in a semiconductor layer over the drift region. 
The drift region thickness is pref. between about 0.05 micron and 2.0 
microns . 

USE/ADVANTAGE - E.g. lateral IGBT, lateral thyristor, or lateral HV 
diode on insulating layer. Reduced on-resistance; good thermal 
conductivity and dielectric constant characteristics; commercially mfd. 
with silicon processing. 

Dwg.2/3 

Abstract (Equivalent) : EP 652599 B 

A lateral Semiconductor-on-Insulator (SOI) device comprising 
a substrate, a buried insulating layer on the substrate, and a lateral 
semiconductor device on the insulating layer, the 


semiconductor device comprising a source region of a first 
conductivity type, a channel region of a second conductivity type 
opposite to that of the first, an insulated gate electrode 
over the channel region, a lateral drift region of the first 
conductivity type on the buried insulating layer, and a drain region of 
the first conductivity type, laterally spaced apart 
from the channel region and connected thereto by the drift 
region, characterised in that a portion of the semiconductor 
device comprising at least the drain region is made in a first 
semiconductor material and that the drain region is provided in a 
layer of the first semiconductor material provided on top of the 
drift region, where the lateral drift region is formed of a second 
semiconductor material having a bandgap larger than that of the 
first semiconductor material which is silicon, germanium or a 
combination of both. 
Dwg. 1/3 
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Abstract (Basic) : EP 164094 A 

Two electrodes respectively connected to two semiconductor 
regions, are also connectable in an AC load line. A potential biases a 
gate electrode so as to apply an electric field and induce 
a conduction channel through an isolation region between the two 
regions during each half cycle of the AC line. During one half cycle, 
current flows from one to the other electrode via a conduction 
channel. During a second half cycle, the current flow is 
reversed . 

The isolation region (6) of semiconductor material is 
vertically-arranged and provides bloclcing in an OFF state. The 
conduction channel (16) is formed horizontally through the 
isolation region when the FET is in an ON state. 

USE/ADVANTAGE - Bidirectional AC power switching, enchances AC 
bloclcing capability. 
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Abstract (Basic) : US 4442445 A 

3-Terminal epitaxial layer FET comprises (a) a semiconductor 
substrate (10) having a first type planar channel region (16) 
formed on it, operating as a lateral conductive 
channel for charge carriers associated with the conductivity 
type; (b) first and second spaced terminals (18, 20) serving as source 
and drain electrodes on the channel region; and (c) a control 
terminal (22) between the first and second terminals for controlling 
lateral flow of charge carriers between them, including a gate having 
(i) a pair of undoped planar regions (30, 28) one contiguous with the 
channel region; (ii) a thin, highly doped opposite type planar 
region (26) between the undoped regions; and (iii) an outer highly 
doped first type planar planar region (32) on the other undoped region; 
and (iv) a gate electrode (24) on the outer region, 
vertically spaced from the channel region. 

In a pref . embodiment, a buffer layer (14, 44) is provided between 
the substrate and the channel region. The substrate (10) is pref. 
a III-V cpd., especially GaAs . 

The structure provides control over barrier height and reverse 
voltage characteristics, and provides highly output power than with 
Schottky barrier gates. The buffer layer improves confinement and 
reduces noise. 
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Semiconductor device mfr. with electrode having insulator on 
sidewalls - pref. for gate electrodes and/or multilevel 
conductors 
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Abstract (Basic) : US 4356040 A 

A device is mfd. including (a) forming a conductive layer on a 
substrate; (b) patterning to form at least one electrode (116) having a 
top surface and sidewalls; (c) forming a conformal insulating layer 
over the electrode; and (d) anisotropically removing insulator except 
from electrode sidewalls (118a). 

In a first embodiment, useful for multilevel conductors, the 
substrate is semiconducting having a thin insulating layer on its 
surface. An insulator layer is deposited between (a) and (b) , and 
patterned with the electrode, so conductor and insulator have coplanar 
vertical edges. A subsequently deposited conductor is 
laterally spaced from the electrode by the sidewalls. 

In a further embodiment, with substrate as (I), and (b) forming a 
gate electrode, (d) is followed by (e) ion implanting 
impurities using electrode and sidewall insulator as mask, forming 
doped regions (120, 122) laterally spaced from the gate 
electrode . 

The sidewall insulation reduces inter level shorts, reduces 
gate overlap, protects gate electrode edges 

during processing and reduces birds break formation during subsequent 
thermal oxidation of the substrate. 
Abstract (Equivalent) : US 5393690 A 

A method is claimed for making a semiconductor charge-coupled 
device (CCD), comprising: 

a) forming a first conductor of poly-Si over a semiconductor 
substrate; 

b) forming an insulating layer, less than 1000 angstrom thick, 
between the first conductor and the substrate; 


c) forming a sidewall insulator of Si02 on a sidewall of the first 
conductor, wherein the sidewall insulator is at least 1000 angstrom 
thick and is at least 1.4 times as thick as the insulating layer; 

d) forming a second conductor of poly-Si laterally 

adjacent to the first conductor and abutting the sidewall insulator; 

e) forming an essentially uniform region of modified surface 
potential, whereby no perturbation impedes transfer of charge in the 
device . 

USE - Useful in mfr. of semiconductor devices to provide 
improved insulation between interlevel conducting layers. 

ADVANTAGE - In devices requiring multiple-level poly-Si electrodes. 
Shorts between electrodes are reduced. In MOS devices, operating 
parameters are improved. 
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Semiconductor device mfg method e.g. for MOSFET - involves forming 
shallow junction layers and deep junction layer of different 
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JP 9191106 A 10 

Abstract (Basic) : JP 9191106 A 

The method involves forming a channel impurity layer (2) over 
an element formation area of a silicon substrate (1) . Above the 
channel, a gate insulating film (3) and a gate 

electrode (4) are formed, sequentially. A side attachment wall 
insulating film (5), a shallow source (6), a shallow drain (7), a deep 
source (8) and a deep drain (9) are also formed in the silicon 
substrate, selectively. A pocket area (10) is formed in the shallow 
source and in the shallow drain of the channel impurity layer. 

The conductivity type of the pocket area is opposite to that of th 
shallow drain. The impurity concentration of the pocket area is higher 
than the impurity concentration of the channel impurity 
layer. The deep source and deep drain are mutually separated. The 
shallow source and shallow drain are comprised by mutually opposite 
conductive type semiconductors. 

ADVANTAGE - Reduces contact area of pocket area contacting source 
and drain. Achieves size reduction. Improves short channel effect 
and switching velocity. 
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Abstract (Basic) : JP 6236898 A 

The structure of FET is obtained by depositing a buffer layer (2) 
made of In, 0.52 Al and 0,4 8 As, over a semiconductor InP wafer 
(1) . Over this layer, a channel layer (3) made up of In (1-x) Gax 
Asy P (1-y) composition is formed. A spacer layer (4) of In, 0.52 Al and 
0.4 8 As composition is deposited over this channel layer. An 
epitaxial layer (7) having In, 0.53 Ga and 0.47 As composition is formed 
on a conductive layer (5) made of In, 0.52 Al and 0.4 8 As composition, 
which inturn is placed on a spacer layer. 

In between the epitaxial layer and the conductive layer, a 
schottky junction layer (6) of In, 0.52 Al and 0.48 As composition 
is placed. A gate electrode (10) is formed at the center of 
the epitaxial layer by etching a portion of this layer. The source and 
drain electrodes (8,9) are formed on either side of the gate 
electrode. The forbidden energy gap of the grey coloured 
channel layer increases from 0.9 ev to 1.1 ev, along its width 
portion as it reaches the buffer layer. 

ADVANTAGE -Enhances pressure withstanding capacity. Increases 
emission of secondary electrons. 

Dwg. 1/4 

Abstract (Equivalent) : US 5596211 A 

A two-dimensional electron gas field effect transistor comprising a 
buffer layer, a channel layer, an N-type electron supply layer 
and a Schottky layer formed on a semi-insulating InP substrate in the 
named order, a gate electrode being formed in Schottky 
contact with the Schottky layer, a source electrode and a drain 
electrode being formed in ohmic contact with cap layers which are 
formed on the Schottky layer so as to put the gate 
electrode between them and apart from it, the channel layer 
being formed of an Inl-xGaxAsyPl-y layer, where the values of * 'x' ' and 
**y'' change in a depth direction of the channel layer so 
as to cause predetermined variation of energy gap value relative to 
channel depth, and where the values of x and y are selected 
to satisfy the relation x= ( 0 . 453y) ( 1+0 . 031y) 

whereby lattice matching of the channel layer to the InP 
substrate is maintained throughout the thickness of the 
channel layer . 
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Abstract: The electrical characteristics of various size tunnel switch 
diode devices, composed of Al/SiO/sub 2//n-Si/p/sup +/-Si layers, which 
operate with a range of parameters (such as current densities in excess of 
10/sup 4/ A/cm/sup 2/) that stress the oxide layer far beyond the levels 
used in typical thin oxide metal-oxide semiconductor research have 
been examined. It is found that the first time a large current and electric 
field are applied to the device, a "forming" process enhances transport 
through the oxide in the vicinity of the edges of the gate 
electrode , but the oxide still retains its integrity as a tunnel 
barrier. The device operation is relatively stable to stresses of greater 
than 10/sup 7/ C/cm/sup 2/ areally averaged, time-integrated charge 
injection. Duplication and characterization of these modified oxide 
tunneling properties was attempted using scanning tunneling microscopy 
(STM) to stress and probe the oxide. Electrical stressing with the STM tip 
creates regions of reduced conductivity, possibly resulting from trapped 
charge in the oxide. Lateral variations in the conductivity of 
the unstressed oxide over regions roughly 20-50 nm across were also found. 
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Image sensor device for image processing applications, has 
semiconducting substrate of first conductivity type, dielectric, 
buried channel of second conductivity type, and lateral 
overflow drain region of second conductivity type. 
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Abstract (Basic) : EP 1289020 A2 
Abstract (Basic) : 

NOVELTY - The image sensor has a semiconductor substrate of a 
first conductivity type. There is a dielectric with a first thin 
portion and a second thick portion. There is a buried channel of 
the second conductivity type within the substrate, which spans the 
first thin portion. There is a lateral overflow drain region of the 
second conductivity type, 

DETAILED DESCRIPTION - The lateral overflow drain region is located 
to span a portion of the second thick portion, for collecting excess 
photogenerated charges, to prevent blooming. There is also a 
channel stop, of the first conductivity type, which is positioned 
adjacent to the lateral overflow drain. A barrier region is located 
adjacent to the lateral overflow drain. The image sensor also includes 
a gate electrode covering the thin and thick portions. 

USE - For image processing. 

ADVANTAGE - The sensor has an anti-blooming structure, and provides 
for collection of excess photogenerated charges. 

DESCRIPTION OF DRAWING (S) - The figure shows a vertical cross 
sectional view of the charge coupled device and the anti-blooming 
structure 

Lateral overflow drain anti-blooming structure (10) 

P type substrate (20) 

N type buried channels (30) 

Barriers (40) 

Dielectric (50) 

Lateral overflow drain (60) 

Channel stop (70) 

Active area dielectric (80) 

Thick field dielectric (90) 
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Integrated semiconductor device has additional regions of high 
impurity concentration formed from front surface of chip upto N+ region 
formed in P-tegion 
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Abstract (Basic) : US 6441446 Bl 
Abstract (Basic) : 

NOVELTY - A bipolar transistor and a MOSFET are connected in an 
emitter switching configuration. The additional N+ region (17) of high 
concentration extends from the front surface of the chip upto the N+ 
region (14) formed in the P-region (13). The source and drain regions 
are subdivided by the N+ regions (26b, 17b), forming channels between 
the N+ regions. Electrically conductive material (22b) is arranged over 
the channel to form a gate electrode of the MOSFET. 

USE - For monolithic integrated semiconductor structures. 

ADVANTAGE - Provides semiconductor device with integrated 
bipolar and MOSFET transistors in emitter switching configuration which 
has a lower resistance. The MOSFET transistor has lateral 
conduction and resistance between source and drain which are 
based on resistivity and dimensions of the channel. Avoids the 
additional processing steps for producing the semiconductor 
device in the emitter switching configuration. 

DESCRIPTION OF DRAWING (S) - The figure shows a sectional view of 
the semiconductor device. 

P-region (13) 

N+ region (14) 

Additional N+ region (17) 

N+ region dividing drain region (17b) 

Conductive material (22b) 

N+ region dividing source region (26b) 
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Abstract (Basic) : US 6211063 Bl 
Abstract (Basic) : 

NOVELTY - Fabrication comprises: 

(1) depositing a 1st etch stop layer on a semiconductor 
substrate; 

(2) depositing a silicate glass layer (35) over the etch stop 
layer; 

(3) depositing a 2nd etch stop layer over the glass layer; 

(4) patterning the 2nd etch stop layer to expose the top of 
silicate glass layer; 

(5) depositing a hydrogen silsesquioxane (HSE) layer (46) over the 
2nd etch stop layer and exposed silicate glass layer; 

(6) depositing an oxide layer (48); 

(7) patterning the oxide and hydrogen silsesquioxane layers by 
reactive ion etching using nitrogen gas to form upper trenches; 
and 

(8) etching away silicate glass layer where not covered by 2nd etch 
stop layer using reactive ion etching not including nitrogen to form 
lower trenches . 

The lower and overlying upper trenches form dual damascene 
structures . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for the 
formation of self-aligned dual damascene vias in the fabrication of an 
IC comprising providing 1st metal conductive traces through an 
insulating layer on a semiconductor substrate and carrying out 
the process above such that the lower trenches overlie the 
conductive traces and have lateral widths of 0.3-0.5 
microns, and the formed upper trenches have lateral widths of 
0,4-0.5 microns and overlie the lower trenches. The process 
further comprises after etching of silicate glass layer, etching of the 
1st etch stop layer to reveal the top surfaces of the metal conductive 
traces and complete the self-aligned dual damascene vias, depositing a 
2nd metal layer filling the lower and upper trenches and 
contacting the conductive traces, and etching back the 2nd metal layer 
to remove excess metal above the top surface of the oxide layer to 
complete the fabrication of the IC device. 

A further INDEPENDENT CLAIM is included for the formation of 
self-aligned dual damascene vias in IC fabrication using the process 
above where the etch stop layers are silicon oxynitride layers. 

USE - Fabrication of self-aligned dual damascene structures in the 
manufacture of integrated circuits (ICs) . 

ADVANTAGE - The problems of HSQ etch stop and HSQ etch profile 
bowing are eliminated 

DESCRIPTION OF DRAWING(S) - The diagram shows a cross-section of a 
self-aligned dual damascene via. 

Substrate (30) 

1st metal layer (32) 

Silicon oxide layer (34) 

Silicate glass (35) 

Fluorinated silicate glass layer (36) 
Silicon oxynitride layer (38) 
Hydrogen silsesquioxane layer (46) 
Plasma enhanced silicon dioxide (48) 
Passivation layer (56,62) 
2nd metal layer (60) 
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Abstract (Basic) : US 5977569 A 

Abstract (Basic) : 

NOVELTY - The IGBT (100) is symmetrical and has an n-type drift 
region (160) in contact with an oxide layer (170) . A p-type region 
(177) is provided above the drift region. The IGBT relies on a double 
RESURF structure which can be provided by a buried oxide layer, a 
floating doped region, or a horizontal PN junction. 

DETAILED DESCRIPTION - The drift region is disposed above a 
semiconductor substrate (150) . The drift region has a first end, 
a second end, and a middle section. A buried oxide layer is disposed 
between the substrate and the drift region as a RESURF structure. A 
p-type emitter/collector region is disposed above the first end of the 
drift region and has a first portion which is more heavily doped than a 
second portion. A p-type collector/emitter region is disposed above the 
second end of the drift region and has a first portion which is more 
heavily doped than a second portion. A first n-type region is disposed 
above the emitter/collector region. A second n-type region is disposed 
above the collector/emitter region. A gate oxide layer is disposed 
above the middle section of the drift region. An emitter/collector 
contact (102) is coupled to the first region and the emitter/collector 
region. A collector/emitter contact (104) is coupled to the second 
region and the collector/emitter region. The drift region includes a 
channel area for laterally conducting a current 

between the collector/emitter contact and the emitter/collector 

contact. A first gate electrode is coupled to the gate 

oxide layer and is disposed above the first region. A second gate 

electrode is coupled to the gate oxide layer and is disposed 

above the second region. A doped region is disposed between the gate 

oxide layer and the middle section of the drift region and is 

associated with a second RESURF structure. The doped region is isolated 

from the collector/emitter region and the emitter/collector region. A 

substrate contact (154) is disposed below the substrate and is coupled 

to the substrate. The doped region is isolated from the 

collector/emitter region by the drift region. 

USE - For use in a variety of power, control and electronic 
applications, such as in motor controllers, in motor drives and in 


appliance control. Also for use in a matrix switch or a voltage source 
converter . 

ADVANTAGE - Has increased voltage blocking capability. Can block 
over 1200 volts in both directions. 

DESCRIPTION OF DRAWING (S) - The drawing shows a cross-sectional 
view of the bidirectional IGBT. 

IGBT (100) 

Emitter/collector contact (102) 
Collector/emitter contact (104) 
Substrate (150) 
Substrate contact (154) 
Drift region (160) 
Oxide layer (170) 
P-type region (177) 
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Abstract (Basic) : GB 2336031 A 
Abstract (Basic) : 

NOVELTY - The method involves forming a reverse photoresist pattern 
over a polysilicon layer, and etching the polysilicon layer, a second 
insulating layer, and a silicon nitride layer using the photoresist 


pattern as a mask to form first openings. Sidewall spacers are formed, 
and second contact holes formed through to a contact pad. 

DETAILED DESCRIPTION - Fabricating a capacitor over bit line (COB) 
structure for a DRAM cell, comprises: 

(a) forming a first insulator layer (108) having bit line 
structures in it, over a semiconductor substrate (100) having 
gate electrode structures (104a-d) and contact pads 
(106a,b) between them; 

(b) sequentially forming a silicon nitride layer (110) , a second 
insulating layer (112), and a polysilicon layer (114) over the first 
insulating layer; 

(c) forming a reverse photoresist pattern (116) over the 
polysilicon layer; 

(d) sequentially etching the polysilicon layer, the second 
insulating layer, and the silicon nitride layer using the photoresist 
pattern as a mask to form first openings (117); 

(e) removing the photoresist pattern; 

(f) forming sidewalls spacers (118), having etch selectivity with 
respect to the first insulating layer, from a first conductive 
layer on lateral edges of the first openings; 

(g) etching the first insulating layer between the conductive 
sidewalls spacers to form self aligned second openings (119) to the 
contact pad; 

(h) filling up the first and second openings with a second 
conductive layer; 

(i) planarizing until the top surface of the second insulating 
layer is exposed; and 

(j) etching the exposed second insulating layer using the silicon 
nitride layer as an etch stopper to form storage nodes (122) to the 
contact pads . 

USE - For forming a DRAM capacitor. 

ADVANTAGE - The storage node contact holes are formed in a 
self-aligned manner to the storage node, so the small contact 
holes are easily formed without misalignment to the bit line. 

DESCRIPTION OF DRAWING (S) - The drawings shows cross-sections of 
the DRAM capacitor along the bit line direction during the 
manufacturing process. 

Substrate (100) 

Gate electrodes (104a-d) 

Contact pads (106a, b) 

First insulating layer (108) 

Silicon nitride layer (110) 

Second insulating layer (112) 

Polysilicon layer (114) 

Photoresist pattern (116) 

First openings (117) 

Sidewall spacers (118) 

Second openings (119) 

Storage nodes (122) 
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Insulated gate field effect transistor with metal spacers 
Patent Assignee: ADVANCED MICRO DEVICES INC (ADMI ) 

Inventor: DAWSON R; FULFORD H J; GARDNER M I; HAUSE F N; MICHAEL M W; MOORE 

B T; WRISTERS D J 
Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 5877058 A 19990302 US 96703272 A 19960826 199916 B 

Priority Applications (No Type Date) : US 96703272 A 19960826 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
US 5877058 A 11 HOlL-021/336 

Abstract (Basic) : US 5877058 A 
Abstract (Basic) : 

NOVELTY - The method comprises forming a non-floating gate 
electrode on a gate insulator formed on a 

semiconductor substrate, and forming sidewall insulators adjacent 
to the opposing edges of the gate electrode, A 
conductive metal layer is deposited over the substrate and an 
anisotropic etch applied to form metal spacers on the substrate and 
adjacent to the sidewall insulators, wherein the metal spacers contact 
first portions of the drain and the source and are electrically 
isolated from the gate electrode, and second portions of 
the drain and source outside the metal spacers are exposed. 

USE - A method of forming an insulated gate field effect transistor 
with metal spacers . 

ADVANTAGE - The metal spacers can be used as drain and source 
contacts, and increase lateral conductivity of lightly 
doped regions, thereby significantly reducing the resistance between 
heavily doped regions and the channel, 

DESCRIPTION OF DRAWING (S) - The drawings show the formation of the 
IGFET 

Semiconductor substrate (102) 

Gate oxide (104) 

Polysilicon layer (106) 

Source and drain regions (120, 122) 
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Bidirectional lateral insulated gate bipolar transistor for bidirectional 
power switch - has RESURF structure positioned above substrate and below 
drift region and second RESURF structure positioned above drift region 

Patent Assignee: ALLEN BRADLEY CO LLC (ALLB ) 

Inventor: LI H 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 
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US 5793064 A 14 HOlL-029/78 


Abstract (Basic) : US 5793064 A 

The bidirectional lateral insulated gate bipolar transistor (100) , 
includes a semiconductor substrate (150) . A drift region (160) is 
positioned above the substrate. A buried oxide layer (170) is 
positioned between the substrate and the drift region as a RESURF 
structure. An emitter/collector region is positioned above the first 
end of the drift region. The first portion of the emitter/collector 
region is more heavily doped with a first type dopant than the second 
portion. A collector/emitter region is positioned above the second end 
of the drift region. The first portion of the collector/emitter region 
is more heavily doped with the first type dopant than the second 
portion. A first region which is doped with a second type dopant is 
positioned above the emitter/collector region. 

The second type dopant has an opposite conductivity type to the 
first dopant. A second region positioned above the collector/emitter 
region. The second region is doped with the second type dopant. A gate 
oxide layer is positioned above the middle section of the drift region. 
An emitter/collector contact (104) is coupled to the first region and 
the emitter/collector region. A collector/emitter contact (102) is 
coupled to the second region and the collector/emitter region. The 
drift region includes a channel area which laterally 
conducts current between the collector/emitter contact and the 
emitter/collector contact. Two gate electrodes (105,107) 
are coupled to the gate oxide layer and positioned above respective 
regions. A more heavily doped region than the drift region is 
positioned between the gate oxide layer and the middle section at the 
drift region. The doped region is associated with a second RESURF 
structure . 

USE - For e.g. power, control and electronic application e.g. motor 
controllers, motor drives and appliance control. 

ADVANTAGE - Conducts and blocks high voltages in both directions. 
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Semiconductor transistor edge termination for trenched 
power MOSFET - has channel stop trench formed in substrate 
and conductive channel stop structure filling trench and 
extending over substrate principal surface adjacent trench 
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Priority Applications (No Type Date) : US 95371174 A 19950110; US 95423588 A 

19950417; US 96632052 A 19960415 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 722189 A2 E 14 HOlL-029/06 

Designated States (Regional) : DE FR IT 
JP 8264787 A 9 HOlL-029/78 
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Abstract (Basic) : EP 722189 A 

The transistor termination includes at least one active transistor 
body region formed in a substrate of one conductivity type and doped 
with a second conductivity type. A trench is formed in the active 
transistor body region, a gate electrode being formed in 
the trench. 

A channel stop terminator is located at a perimeter of the 
transistor. A portion of the substrate of the first conductivity type 
is immediately adjacent to the terminator. The terminator includes a 
channel stop trench formed in the substrate and a 
conductive channel stop which fills the trench and extends 
over the substrate principal surface adjacent the channel stop 
trench . 

ADVANTAGE - Prevents surface channelling without additional masking 
steps . 

Dwg .2/6 

Abstract (Equivalent) : US 5614751 A 

A semiconductor transistor device formed in a substrate of a 
first conductivity type and having a principal surface and comprising: 

at least one active transistor body region formed in the substrate 
and doped a second conductivity type; 

at least one trench formed in the substrate in the active 
transistor body region^ a gate electrode being formed in 
the trench; and 

a channel stop termination structure located in the substrate 
at a perimeter of the transistor and a portion of the substrate of the 
first conductivity type being immediately laterally 
adjacent the channel stop termination structure, the 
channel stop termination structure including: 

a channel stop trench formed in the substrate; and 

a conductive channel stop material filling the trench 
and extending over the principal surface adjacent the channel 
stop trench. 

Dwg .2/6 

US 5597765 A 

A method of forming a trenched semiconductor transistor 
device including a channel stop, comprising the steps of: 


providing a substrate having a principal surface and being doped 
with a dopant of a first conductivity type; 

forming a field oxide layer on portions of the principal surface, 
the field oxide layer not being present on a portion of the principal 
surface towards an edge of the substrate which is a termination 
region of the transistor; 

implanting a dopant of the first conductivity type into the entire 
principal surface, thereby forming a doped channel stop region in 
the termination region; 

implanting a dopant of a second opposite conductivity type in a 
central portion of the substrate, thereby forming a body region of the 
transistor; 

forming a trench in the central portion of the substrate; and 

forming a conductive gate electrode in the trench 
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Static random access memory - has trench extending through buried 
oxide layer, doped region and semiconductor layer adjacent 
channel region with conductive part partially within trench 
and adjacent gate dielectric layer acting as shared-gate 
electrode 

Patent Assignee: MOTOROLA INC (MOTI ) 
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Number of Countries: 001 Number of Patents: 001 
Patent Family: 
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US 5489790 A 13 HOlL-029/76 Div ex application US 94232968 

Div ex patent US 5422296 

Abstract (Basic) : US 5489790 A 

The memory comprises a buried oxide layer overlying a P-type 
substrate (10) with an N-type doped region (21) overlying the buried 
oxide layer (13) . A P-type semiconductor (22) layer overlies the 
doped region and a trench extends through the buried oxide layer, 
the doped region and semiconductor layer. The trench has a 
wall surface, a bottom surface, and a central region. A channel 
region of a transistor lies within the P-type semiconductor layer 
adjacent to the wall surface of the trench. A N-type doped region 
lies within the P-type semiconductor layer and adjacent to the 
wall surface. An N-type semiconductor layer overlies the 
substrate within the central region of the trench and has a wall 
surface which faces the wall surface of the trench. 


A channel region of a second transistor lies within the 
N-type semiconductor layer and adjacent to the wall surface. 
Another P-type region lies within the N-type semiconductor layer. 
A gate dielectric layer lies adjacent to the wall surfaces of the 
trench and N-type semiconductor layer and adjacent to the 
bottom of the trench outside of the central region. A conductive 
part lies at least partially within the trench and adjacent to 
the gate dielectric layer. The conductive part laterally 
surrounds the N-type semiconductor layer and acts as a shared- 
gate electrode for the two transistors. 

ADVANTAGE - Decrease chances of latch-up. 
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Charge coupled device with buried channel - has charge transport 

channel laterally bounded by region of opposite conductivity, 

gate electrode with two sub-regions either side of source 

zone extending between source zone and bounding region without overlap 

Patent Assignee: KONINK PHILIPS ELECTRONICS NV (PHIG ); PHILIPS 

ELECTRONICS NV (PHIG ); PHILIPS NORDEN AB (PHIG ); US PHILIPS CORP 
(PHIG ) 

Inventor: ROKS E 

Number of Countries: 018 Number of Patents: 007 


Patent Family: 








Patent No 

Kind 

Date 

Applicat No 

Kind 

Date 

Week 

WO 

9600452 

A2 

19960104 

WO 

95IB468 

A 

19950612 

199607 

WO 

9600452 

A3 

19960215 

WO 

95IB468 

A 

19950612 

199622 

EP 

719456 

Al 

19960703 

EP 

95919604 

A 

19950612 

199631 





WO 

95IB468 

A 

19950612 


JP 

9502572 

W 

19970311 

WO 

95IB468 

A 

19950612 

199720 





JP 

96502971 

A 

19950612 


US 

5652442 

A 

19970729 

US 

95493045 

A 

19950621 

199736 

EP 

719456 

Bl 

19990929 

EP 

95919604 

A 

19950612 

199945 





WO 

95IB468 

A 

19950612 


DE 

69512505 

E 

19991104 

DE 

612505 

A 

19950612 

199953 





EP 

95919604 

A 

19950612 






WO 

95IB468 

A 

19950612 



Priority Applications (No Type Date) 
Patent Details: 

Patent No Kind Lan Pg Main IPC 
WO 9600452 A2 E 17 HOlL-029/768 

Designated States (National) : JP 

Designated States 

PT SE 

719456 Al E 1 HOlL-029/768 

Designated States (Regional) : DE 
9502572 W 18 HOlL-027/148 

5652442 A 9 HOlL-027/148 

719456 Bl E HOlL-029/768 

Designated States (Regional) : DE 
DE 69512505 E HOlL-029/768 


EP 94201799 A 19940623 


Filing Notes 


(Regional) : AT BE CH DE DK ES FR GB GR IE IT LU MC 


EP 

JP 
US 
EP 


Based on patent 
FR GB IT NL 
Based on patent 

Based on patent 
FR GB IT NL 
Based on patent 
Based on patent 


WO 9600452 


WO 9600452 


WO 9600452 


EP 
WO 


719456 
9600452 


wo 9600452 A3 HOlL-029/768 


Abstract (Basic) : WO 9600452 A 

The device includes a source zone in the centre of a CCD 
channel formed simultaneously with a channel bounding zone. 
A gate electrode comprises two parts on either side of the 
source zone which seen at the surface, do not overlap source and drain 
zones . 

Below the gate electrode, a zone is formed with the 
same conductivity type of higher doping than the CCD channel. 
This forms a charge storage zone for the charge package to be read out. 
Source and drain zones are connected to the MOST channel region 
by an extension. 

USE/ADVANTAGE - For imaging devices. Has high speed, high 
signal-to-noise ratio and high sensitivity. 

Dwg. 2/7 

Abstract (Equivalent) : US 5652442 A 

A charge coupled device of the buried channel type comprising 
a semiconductor body which at a surface is provided with a charge 
transport channel in the form of a surface region of a first 
conductivity type which is laterally bounded in the 
semiconductor body by a bounding region of an opposite, second 
conductivity type and which is provided with a charge detector in the 
form of an insulated-gate surface-channel field effect 
transistor, a surface zone of the second conductivity type being 
provided locally in the charge transport channel so as to form a 
source zone of the field effect transistor, portions of the bounding 
region of the second conductivity type on either side of the charge 
transport channel forming a drain zone of the field effect 
transistor adjacent the source zone, and portions of the charge 
transport channel between the source and drain zones forming a 
channel region of the field effect transistor, characterized in 
that the gate electrode comprises two sub-regions which, 

seen at the surface, are situated on either side of the source zone and 
which extend between the source zone and the bounding region without 
overlap, at least one zone of the same conductivity type but with a 
higher doping concentration than that of the charge transport 
channel being provided in the charge transport channel, 
said zone extending at least for the major part exclusively below the 
sub-regions of the gate electrode, and the source and drain 
zones being provided with extensions of the second conductivity type 
which, seen at the surface, extend between the source and drain zones 
and the sub-regions of the gate electrode. 
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Gate controlled lateral bipolar junction transistor device - for an 
integrated circuit which resembles a merged field effect transistor and a 
lateral bipolar transistor 
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Abstract (Basic) : EP 657944 A 

A gate controlled lateral bipolar junction transistor (GCLBJT) for 
an IC comprises a substrate comprising a layer of semiconductor 
material of a first conductivity type having a surface and an 
underlying heavily doped semiconductor layer of the first 
conductivity type, first and second laterally spaced apart regions of a 
second conductivity type defined in the surface of the 
semiconductor layer and forming an emitter and a collector of the 
transistor, part of the layer of semiconductor material of the 
first conductivity type extending laterally between the 
emitter and the collector and forming a base region of the transistor, 
and lightly doped regions of the second conductivity type being 
provided in parts of the surface between emitter and collector, 
adjacent and contiguous with the emitter and collector regions, a 
gate electrode formed on the surface of the substrate 

overlying the base region and isolated therefrom by a gate dielectric, 
the heavily doped buried layer of the first conductivity type extending 
under the emitter, base and collector regions and forming a buried base 
electrode with a heavily doped base contact extending from the surface 
to the buried layer, first, second and third terminals being provided 
to the emitter, base and collector, for operation of the device as a 
bipolar transistor, and a fourth terminal being provided to the 
gate electrode for controlling surface inversion of a 
surface MOSFET channel provided by the base region under the 
gate electrode between emitter and collector regions, 
thereby providing for concurrent control of both field effect and 
bipolar injection phenomena in the base region during operation of the 
transistor with a potential on the gate electrode, for 
controlling a current path of minority carriers through the base 
region . 

A method of operating and a method for fabrication are claimed. 

USE - Gate controlled lateral bipolar junction transistor for ICs, 
e.g. mixer and modulator circuits. 

ADVANTAGE - Common- emitter current gain, unity-gain frequency and 
low frequency noise properties are programmable, reduced noise and 
variable current gain over a wide range, concurrent use of field effect 
and bipolar injection phenomena. 
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Forming dual polarity source and drain extensions in lateral 

complementary channel MOS - by forming PMOS in N 

semiconductor layer and NMOS in second, and gate -insulator 

and -electrodes, giving extensions self-aligned to gate 
Patent Assignee: HARRIS CORP (HARO ) 
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Number of Countries: 001 Number of Patents: 001 
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•Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
US 5338960 A 11 HOlL-029/68 

Abstract (Basic) : US 5338960 A 

A method of mfg. CMOS architecture comprises forming a PMOS (40) in 
an N- semiconductor layer and an NMOS (50) in a second, P, 
portion, both having spaced P- or N- sources and drains respectively 
(44,45,54,55) and gate insulator (46,56) and gate 
electrodes (47,57) above channel regions. Respective dual 
conductivity lateral extension regions (61,71,81,91) extend 
from and are contiguous with at least one of source and drain towards 
the PMOS channel region and the NMOS channel region 

respectively. Each extension contains a portion of first conductivity 
type overlying and contacting a portion of second conductivity type. 

Also claimed are (a) a method as above in which the dual 
conductivity lateral extension regions are formed 

simultaneously and also comprise third and fourth extension regions of 
first and second type respectively; (b) a method as above in which the 
insulated gate structures are used as masks for P- and N- implants to 
different depths to form the dual conductivity lateral 
extensions, and (c) the CMOS architecture formed as above. 

USE/ADVANTAGE - For CMOS devices needing different reverse 
breakdown characteristics are for analogue multiplexes and switching 
circuits. The number of additional process steps is reduced by using 
common implants for NMOS and PMOS; breakdown characteristics are 
improved . 
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Opposite conductivity type MOSFET(s) - surrounded by high impurity 
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Abstract (Basic) : EP 423826 A 

An integrated circuit includes an n=channel MOSFET and a 
level shifting p=channel MOSFET formed in the same island region 
of a semiconductor substrate (1) . The island is bounded by a high 
impurity concentration buried region (3) to which a similar annular 
contact region (8) extends. 

The sources and drains of both MOSFETS are formed in the epitaxial 
material (4) which forms the island, and a conductive layer (26) 
provides the contacts therefor. The drain (11) of the p=channel 
MOSFET is thereby connected to the gate (14) of the n=channel 
MOSFET. 

ADVANTAGE - Increased speed of operation and reduced power 
consumption. (12pp Dwg.No.2/4 
Abstract (Equivalent) : EP 423826 B 

A MOS-type integrated circuit comprising: a semiconductor 
substrate (1) of a first conductivity type; a semiconductor layer 
(4) of a second conductivity type, on the semiconductor 

substrate; a buried region (3) of the second conductivity type, having 
high impurity concentration and formed between the semiconductor 
substrate (1) and semiconductor layer (4); an annular contact 
region (8) of the second conductivity type, extending from the buried 
region (3) to the surface of the semiconductor layer (4), 
surrounding the semiconductor layer (4) and having high impurity 
concentration; a first region (17) of the second conductivity type 
formed in contact with the second conductivity-type annular contact 
region (8), having low impurity concentration and extending into the 
semiconductor layer (4); a third region (24) of the first 
conductivity type and a second region (21) of the second conductivity 
type, which have high impurity concentration and which are formed in 
contact with each other in the first region (17) of the second 
conductivity type; a first region (11) of the first conductivity type, 
formed in the semiconductor layer (4), having low impurity 
concentration and being in contact with the first region of the second 
conductivity type; a fourth region (23) of the first conductivity type 
having high impurity concentration and formed in the first region (11) 
of the first conductivity type; a second region (16) of the first 
conductivity type having low impurity concentration and formed in the 
upper surface of the semiconductor layer (4) of the second 
conductivity type surrounded by the annular contact region (8) and 
laterally spaced from the first region (17) of the second 
conductivity type and laterally spaced from the first 


region (17) of the second conductivity type and laterally 

spaced from the first region (11) of the first conductivity type; a 
third region (19) of the second conductivity type, a fifth region (22) 
of the first conductivity type, and a fourth region (20) of the second 
conductivity type, which have high impurity concentration, and are 
formed in the second region (16) of the first conductivity type, 
whereby said fifth region (22) is located between and in contact with 
the third (19) and fourth (20) regions of the second conductivity type; 
an insulating layer (25) covering junctions which are formed by the 
regions of different conductivity types and formed on the 
semiconductor layer of the second conductivity type and the 
annular contact region; a first polycrystal silicon layer (15) buried 
in the insulating layer (25) at a location corresponding to the first 
region (17) of the second conductivity type, and between the first 
region (11) of the first conductivity type, and the third region (24) 
of the first conductivity type; a second polycrystal silicon layer (14) 
buried in the insulating layer (25) at a location corresponding to the 
second region (16) of the first conductivity type, and surrounding the 
third region (18) of the second conductivity type, the fifth region 
(22) of the first conductivity type, and the fourth region (20) of the 
second conductivity type; a drain electrode electrically connected to 
the third region (24) of the first conductivity type and to the second 
region (21) of the second conductivity type through the insulating 
layer, and projecting from the surface of the insulating layer (25); a 
source electrode electrically connected to the fifth region (22) of the 
first conductivity type, and to the third (19) and fourth (20) regions 
of the second conductivity type through the insulating layer and 
projecting from the surface of the insulating layer (25) ; first and 
second gate electrodes electrically connected to the first 
and second polycrystal layers through the insulating layer and 
projecting from the surface of the insulating layer (25) . 
(Dwg, 1/4 

Abstract (Equivalent) : US 5087954 A 

The MOS integrated circuit includes a semiconductor layer of 
a second conductivity type, formed on a semiconductor substrate. 
A buried region of the second conductivity type, has high impurity 
concentration formed bytween the substrate and layer. An annular 
contact region of the second conductivity type, extend from the buried 
region to the surface of the second conductivity-type 
semiconductor layer and has high impurity concentration. 

A drain and a gate of a MOSFET of a first conductivity 
channel type, and a source and a gate of a MOSFET of a second 
conductivity channel type are formed in that region of the second 
conductivity-type semiconductor layer which is defined by the 
annular contact regions. The second conductivity-type 
semiconductor layer is used for sources and drains of the 
MOSFETs, and a drain electrode of the MOSFET o the first conductivity 
channel type is connected to a gate electrode of the 
MOSFET of the second conductivity channel type. 

ADVANTAGE - Saves power consumption of output circuit having high 
breakdown voltage and increases the operation speed of the circuit. 
(lOpp 
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Abstract (Basic) : FR 2649831 A 

The transistor is obtd. on a p-type substrate (1) covered by a 
layer of silicon oxide (2) . An island of monocrystalline p-type silicon 
(3) is formed on the silicon oxide. This island supports the source and 
the drain of the transistor. A channel (33) is defined between 
the drain and source, while the transistor gate (7) is defined by 
layers of oxide and polycrystalline silicon deposited on the 
channel region. 

A thin insulating layer (4) is deposited on the lateral wall of 
the silicon island. This layer is subsequently covered by 
polycrystalline p+ doped silicon (5) . A lateral wall (8) separates the 
layer from the gate. An insulating interlayer (9) is formed by CVD on 
the silicon island. Contact holes (11,12) are provided in this 
interlayer, while an interconnection aluminium layer passes through one 
of the holes (11) . 

USE/ADVANTAGE - For CMOS inverter. Has improved electrical 
characteristics and reduced current produced by parasitic MOS in 
lateral walls. Creates voltage barrier next to transistor drain. 
Prevents voltage variations in substrate region. (44pp Dwg.No.2A/17 
Abstract (Equivalent) : US 5060035 A 

Semiconductor device comprises an island-shaped 
seiai conduct or layer formed on major surface of an insulating 
surface and being isolated from any surrounding structures, source and 
drain regions, gate electrode formed on the channel 

surface through an insulating film, a sidewall insulating film formed 
on a sidewall along the periphery, a semiconductor sidewall layer 
with potentials of the source region and semiconductor sidewall 
layer being held the same. 

ADVANTAGE - Electrical characteristics of a transistor in a 
SOI-MOS transistor is stabilised. (17pp 
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DE 58905355 G HOlL-029/74 Based on patent EP 340445 

Abstract (Basic) : EP 340445 A 

The MOS contro-led thyristor (MCT) responsible for the turn-off 
process is associated with an insulated gate bipolar transistor (IGBT) 
whose p-type emitter layer (9) and n-type base layer (8) are of 
continuous form. The heavily-doped p-type region (13) is bounded 
laterally by p-doped channel regions (12) and inlaid n+ doped 
source regions (11), which with the n-type base layer (12) form an n- 
channel MOSFET. 

The IGBT unit cell guarantees the turn-off of the thyristor. 
Gate electrodes (3) are held pref. at the same potential so 
that adjacent MCT and IGBT unit cells are controlled by the same gate. 

ADVANTAGE - Can be optimised easily with regard to channel 
length, and affords more flexibility in respect of layout of component. 

3/3 

Abstract (Equivalent) : EP 340445 B 

Power semiconductor component with turn-off facility in which 
(a) next to each other and connected in parallel in a 
semiconductor substrate (14) between an anode (A) and a cathode 
(K) ; (b) each of said first unit cells is constructed as an 
MOS-controlled thyristor (MCT = MOS Controlled Thyristor) which can be 
turned off by means of a field-effect-controlled short circuit; (c) 
each of the first unit cells comprises, between the anode and the 
cathode a layer sequence composed of a p+ -doped p-type emitter layer, 
an n-doped n-type base layer, a p-doped p-type base layer (7) and an 
n+-doped n-type emitter region (6) with laterally adjacent n-doped 
channel regions (5) and embedded p+-doped source regions (4); (d) 
in each of the first unit cells, the source regions, the channel 
regions and the p-type base layer emerge next to each other at the 
cathode-side surface of the semiconductor substrate and in each 
case form an n-channel MOSFET with an insulated gate 
electrode (3) situated above it; and (e) additional means are 
provided which ensure the field effect controlled turning-on of the 
component; characterised in that (f) the additional means comprise 
second unit cells which, independently of the first unit cells, are 
arranged between the latter and are connected in parallel with the 
latter; (g) each of the second unit cells has the structure of a 
bipolar transistor with insulated gate (IGBT = Insulated Gate Bipolar 
Transistor), in which (h) each of the second unit cells comprises, 
between the anode and the cathode, a layer sequence composed of a p+ 


t » 


-doped p-type emitter layer, an n-doped n-type base layer, and a p+ 
-doped p-type region (13), embedded in the n-type base layer, with 
laterally adjacent p-doped channel regions (12) and embedded 
n+-doped source regions (11); (i) in each of the second unit cells, the 
source regions, the channel regions (1) and the n-type base layer 
emerge next to each other at the cathode-side surface of the 
semiconductor substrate and in each case form an n-channel 
MOSFET with an insulated gate electrode situated above it; 
(k) the source regions and the p+-type region are connected directly to 
the cathode via a cathode contact; and (i) the p-type emitter layers 
and the n-type base layers of both unit cells are in each case part of 
a common p-type emitter layer (9) or n-type base layer (8) respectively 
extending laterally over the semiconductor substrate. 
(Dwg. 1/3 

Abstract (Equivalent) : US 4967244 A 

The component consists of a number of unit cells arranged parallel 
to each other. Each cell is a MOS- controlled thyristor (MCT) which can 
be switched off by a field-effect-controlled short circuit. 
Bipolar-transistor-with-insulated-gate (IGBT) cells connected in 
parallel with the MCT unit cells ensure switching on. 

Each MCT unit cell has a sequence of heavily doped emitter and 
medium doped base layers of different conducting types forming a first 
conductivity-type-channel MOSFET with an insulated gate 
electrode above it. The IGBT unit cells form a second 
conductivity type-channel MOSFET with an insulated gate 
electrode above it. The p-type emitter layers and the n-type base 
layers of both elementary cells are in each part of a commen p-type 
emitter layer or n-type base layer respectively extending 
laterally over the semi -conducted substrate. 

ADVANTAGE - Improved switch-on capability and increased 
flexibility in designing component 
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Abstract (Basic) : EP 295391 A 

A p-channel high-voltage MOS transistor a p-type silicon 
substrate (11) with a pair of pockets (35,36) of p+ conductivity 
adjoining the substrate surface. A source contact (31) is connected to 
one pocket and a drain contact (32) is connected to the other pocket. 
An extended drain region (37) of p-type material extends laterally on 
either side from the drain contact pocket. 

A top layer (39) of n-material is ion- through the same window of 
the mask as the extended drain region to cover an intermediate part of 
it. The top layer material and the substrate are subjected to a 
reverse-bias voltage. The polysilicon gate (34) on the insulating S02 
layer (12) forms a channel laterally between the source contact 
pocket and extended drain region, and controls by field-effect the flow 
of current under it through the channel. 

ADVANTAGE - Highly efficient MOS transistor is provided which is 
compatible with five volt logic and has figure of merit Ron by A of two 
ohms mm square. 

2/5 

Abstract (Equivalent) : EP 295391 B 

A high voltage MOS transistor (10; 30) comprising: a 
semiconductor substrate (11) of a first conductivity type having 
a surface, a pair of laterally spaced pockets (21, 24) of 
semiconductor material of a second conductivity type within the 
substrate and adjoining the substrate surface, a source contact (14) 
connected to one pocket (21) , a drain contact (16, 32) connected to the 
other pocket (24), a drain region (26) of the second conductivity 
type extending laterally from the drain contact pocket (24) to a 
surface-adjoining position, a surface-adjoining layer (27) of material 
of the first conductivity type on top of an intermediate portion of the 
drain region (26) between the drain contact pocket (24) and the 
surface-adjoining position, said substrate (11) being subject to 
application of a reverse-bias voltage, an insulating layer (12) on the 
surface of the substrate (11) and covering at least that portion 
between the source contact pocket (21) and the nearest 
surface-adjoining position of the drain region (26), and a gate 
electrode (17) on the insulating layer (12) and electrically 
isolated from the substrate region thereunder which forms a 
channel laterally between the source contact pocket (21) and the 
nearest surface-adjoining position of the drain region (26), said gate 
lelectrode (17) controlling by field-effect the flow of current 
thereunder through the channel, characterized in that said drain 
region (26) is an extended one extending laterally each way from the 
drain contact pocket to the surface-adjoining positions, and said 
surface-adjoining layer (27) extends between the drain contact pocket 
(24) and the surface-adjoining positions and is physically connected to 
said substrate (11; 33) so that biasing said substrate (11) means also 
biasing said surface-adjoining layer (27). (9pp) 
Abstract (Equivalent) : US 4811075 A 

The insulated-gate, field-effect transistor and a double-sided, 
junction-gate field-effect transistor are connected in series on the 
same chip to form a high- voltage MOS transistor. 

An extended drain region is formed on top of a substrate of 
opposite conductivity-type material. 

A top layer of material having a conductivity-type opposite that of 
he extended drain and similar to that of the substrate is provided by 
ion-implantation through the same mask window as the extended drain 


region . 

This top layer covers only an intermediate portion of the extended 
drain whic has ends contacting a silicon dioxide layer. 

The top layer is either connected to the substrate or left 
floating. Current flow through the extended drain region can be 
controlled by the substrate and the top layer, which act as gates 
providing field-effects for pinching off the extended drain region 
therebetween A complementary pair of such high-voltage MOS transistors 
having opposite conductivity-type are provided on the same chip. 
ADVANTAGE - Increased efficiency. 

(6pp Dwg.No. 1/5) 
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Abstract (Basic) : EP 156585 A 

A number of lateral conductive channels (22) underlie 
and are spaced apart along the length of the continuous gate 
electrode (50) . The channels extend between the source and drain 
electrodes (30,40), thus defining a number of distributed active sites 
(52,54,56). Inductive coupling between the drain and gate 
electrodes provides feedback to sustain and enhance wave 
propagation . 

The drain electrode (40) is of a meander configuration and balances 
the waves on the drain and gate transmission lines (40,50). The 
gate electrode is of a T-section shape at each of the 
active sites. A supportive substrate (10) used is of III-V 
semiconductor material. 

ADVANTAGE - Exhibits enhanced gain for given gate width. Has simple 
structure . 

1/5 

Abstract (Equivalent): GB 2156152 B 

A travelling-wave field-effect transistor comprising:- a supportive 
substrate of semiconductor material; a continuous elongate source 
electrode; a continuous elongate gate electrode; and, 


u 

I' 

a continuous elongate drain electrode; and including a plurality of 
lateral conductive channels underlying and spaced apart 
along the length of the gate electrode and extending 

between the source and drain electrodes, defining thus a plurality of 
distributed active sites; and inductive coupling between the drain and 
gate electrodes, to provide feedback to sustain and enhance 
wave propagation. 
Abstract (Equivalent) : US 4675712 A 

A travelling-wave field-effect transistor has a support substrate 
of semiconductor material and continuous elongate electrodes - a 
source electrode a drain electrode and a gate 

electrode. Gain improvement is achieved by dividing the structure 
into active and passive sites and by providing inductive coupling to 
supply power feedback to the gate electrode and thereby to 
sustain and enhance guided wave propagation. At each active site, 
protrusions extend from the source electrode, and protrusions extend 
from the drain electrode. The parasitic capacitance at each passive 
site is thus minimized. 

The source and drain protrusions are connected by channels in the 
underlying semiconductor substrate and the conductivity of these 
channels controlled by gate operation. The drain electrode 
has a meander configuration. The gate electrode is of 
T-section shape at each active site. (5pp)t 
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Abstract (Basic) : GB 2082385 A 

A high current MOSFET having low forward resistance comprises (a) a 
semiconductor chip having parallel surfaces; (b) a lightly doped 
first-type portion extending from a first surface through (part of) the 
chip thickness; (c) local second-type regions (220,221) in the first 
surface, spaced from each other by a symmetric mesh of body portions; 
(d) first type source regions (170,171) in and of lesser depth than the 
local regions, with the outer periphery of each a fixed distance from 
the periphery of the local region to define short conduction channels 
capable of inversion; (e) a mesh-shaped gate insulator (131) over the 
mesh between local regions and overlapping the short channels; (f) a 
mesh-shaped gate electrode (132) on the gate 

insulator; and (g) a vertical conductive first-type region (130) of 
higher dopant concentration than the body, extending from under the gate 
insulator between adjacent local regions to a depth less than the local 
regions, and having constant dopant concentration laterally across the first 
surface below the insulating layer. 

Constant lateral doping concentration provides reduced parasitic base 
resistance without variation of gate width, increasing avalanche energy 
and reducing second breakdown problems, for high power switching. 

22 
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156, 


ABSTRACT 

PURPOSE: To obtain C-MOS having SOI structure having no latch-up by forming 
PMOS onto an Si substrate, shaping a recrystallized silicon film onto an 
SiO(sub 2) film formed in regions except the transistor region of PMOS and 
shaping NMOS to the recrystallized silicon film. 

CONSTITUTION: An n(sup +) channel stop region is formed to the 
transistor region 10 of a PMOS.Tr 4 and the peripheral of the region 10 by 
an SiO(sub 2) film 2 through an LOCUS process to an n-type Si substrate 1. 
When polysilicon 11 is irradiated with beams such as laser beams and 
electron beams and lateral seeding is conducted in the 
substrate, polysilicon 12 on the SiO(sub 2) film 2 is changed into 
excellent recrystallized silicon. Boron is implanted so that a 
recrystallized silicon film is brought to a p-type. The recrystallized 
silicon film 12 except the transistor region of an NMOS.Tr 3 is removed 
through a dry etching process. A gate electrode 13 is shaped 
through a conventional CMOS process, and source-drain in the PM0S.Tr4 and 
the NMOS.TrS are formed, thus manufacturing a CMOS. 
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ABSTRACT 

PURPOSE: To reduce tlie width of an element isolation region so as to make 
EPROM higJily integrated, by putting tlie element isolation region in self- 
alignment to a floating gate electrode so tliat it be formed to 
be equal to the gap of the floating gate electrode in the 
direction of a gate width. 

CONSTITUTION: A first gate insulation film 3 is formed on a one 
conductivity type semiconductor substrate 1, and a first conductor 
layer PA is formed there on. Next, an isolation groove 11 whose base 
portion reaches the inside of the substrate 1 and which extends toward the 
direction of the gate length of a cell transistor to be formed on the 
surface of the substrate is formed, and the inside of the groove 11 
is filled up with an insulation film 12. then, a second gate insulation 
film 6 is formed on the exposed surface of a divided conductor layer PA 
pattern, and a second conductor layer PB is formed. Subsequently, with the 
patterns of the conductor layers PB and PA aligned to a one mask pattern, 
patterning is made in th shape of a strip in the direction intersecting the 
isolation groove 11, so as to form a control gate 
electrode 7 made up of the conductor layer PB and a floating 
gate electrode 5 provided below the electrode 7 and made up of 
the conductor layer PA whose lateral side is self- aligned to 
the lateral side of the control gate electrode 7. 
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ABSTRACT 

PURPOSE: To unify a phototransistor array onto the same substrate also 
including a peripheral circuit, and to form the array at low cost through a 
low process which does not exist in a single crystalline 
semiconductor by laminating NIPIN or PINIP type semiconductors 

onto the substrate and forming an IGFET with a channel forming 
region into IPX or INI regions. 

CONSTITUTION: A metallic film 2 made of Ni, Cr, Mo (sub l)Si, etc. is buried 
into the insulating substrate such as a glass or alumina substrate, and the 
surface is formed as approximately the same plane as the substrate. A 
metallic or semiconductor layer constituting a gate 
electrode is laminated again. The film is etched, and the gate 
electrode 12 is laminated and formed onto a gate insulator 11 in the 
lateral direction. A first conductive layer 2 shields incident 
light from the substrate side, and the IGFET20 is used as an IGFET having 
no photosensitivity merely. X-axis wiring is formed by first conductive 
layers 2, 3 and Y-axis wiring by a second conductive layer 9 in bipolar 
phototransistors 21, 22, and the phototransistors are constituted in matrix 
shape. 
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Abstract: We proposed a new lateral double -diffused MOS (LDMOS) 
structure employing a double p-n epitaxial layer, which is formed on p 
substrates. Trenched gate and drain are also employed to obtain 
uniform and high drift current density. The breakdown voltage and the 
specific on-resistance of the proposed LDMOS are numerically calculated by 
using the MEDICI 2D device simulator. The n drift region and upper p/sup -/ 
region of the proposed LDMOS are fully depleted in off-states employing the 
RESURF technique. The simulation results show that the breakdown 
voltage is 142 V and specific on-resistance is 183 m Omega .mm/sup 2/ when 
the cell pitch of the LDMOS is 7.5 mu m. The proposed LDMOS shows better 
trade-off characteristics than the previous results. 
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Abstract: To overcome the drawbacks of conventional LDMOSFETs, we propose 
RESURF EDMOSFETs (reduced surface field extended 

drain MOSFETs) which can be adapted to various circuit applications, be 
driven without charge pumping circuitry and whose threshold voltage can be 


adjusted. The devices have a diffused drift region formed by a high 
temperature process before gate oxidation. After polysilicon gate 
electrode formation, a fraction of the drift region around the gate 
edge is opened for supplemental self-aligned ion implantation to 
obtain a self-aligned drift region. This leads to a shorter gate length and 
desirable drift region junction contour under the gate edge for 
minimum specific on-resistance . In addition, a metal field plate in place 
of the field oxide makes it possible to simplify the fabrication processes 
and maximize the breakdown voltage. Also, by biasing the metal field plate, 
we can reduce the specific on-resistance further. The devices are optimized 
using the TSUPREM-4 process simulator and the MEDICI device simulator. The 
optimized devices have a breakdown voltage and specific on-resistance of 
101.5 V and 1.14 m Omega .cm/sup 21 for n-channel RESURF 

EDMOSFETs, and 98 V and 2.75 m Omega . cm/ sup 2/ for p-channel 
RESURF EDMOSFETs. To check the validity of the simulations, we 
fabricated n-channel EDMOSFETs and confirmed a measured breakdown 
voltage of 97 V and specific on-resistance of 1.28 m Omega .cm/sup 2/. 
These results are superior to those of any other reported power devices for 
smart power IC applications. 
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Abstract (Basic): US 20020047125 Al 
Abstract (Basic) : 

NOVELTY - A silicon carbide semiconductor device includes a 


P-type gate electrode (8) formed on a gate insulation 

layer, and an N-type impurity region having an impurity concentration 
which form a buried channel region (2) on a lower surface of the 
gate insulation layer. 

DETAILED DESCRIPTION - A silicon carbide (SiC) semiconductor 
device comprises a semiconductor substrate (1) having a P-type 
SiC region, a gate insulation layer formed on the SiC region; a P-type 
gate electrode formed on the gate insulation layer; 

an N-type impurity region having an impurity concentration to form a 
buried channel region on a lower surface of the gate insulation 
layer; and source and drain regions having N-type impurity regions 
formed adjacent to the gate insulation layer and gate 
electrode . 

USE - As metal-insulator-semiconductor field-effect 
transistor on silicon carbide substrate. 

ADVANTAGE - The SiC semiconductor device has increased 
channel mobility. The channel mobility is improved when 
optimizing the ratio between the source/drain junction depth and 
junction depth of the buried channel region junction. The 
surface orientation of the SiC substrate is optimized so that the 
device does not assume a normally on state. The device has high 
hot-carrier endurance and punch-through endurance. 

DESCRIPTION OF DRAWING (S) - The figure depicts the fabrication of a 
metal-insulator-semiconductor field-effect transistor having a 
P-type gate electrode and buried channel region. 

Semiconductor substrate (1) 

Buried channel region (2) 

P-type gate electrode (8) 
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Abstract (Basic) : EP 802567 A 

The semiconductor device comprises: (a) a semiconductor 
layer (1) of first conductivity type; (b) a first well (16) of second 
conductivity type on the semiconductor layer; (c) a second well 
(2) of first conductivity type in the first well to be shallower than 
the first well; (d) a source region (4), a channel region, and a 
drain region (5) in the second well; and (e) a gate 
electrode (7) on the channel region so that the second well 
serves as a drift region, such that, when a voltage for setting the MOS 
transistor in to a non-actuating condition is applied to the gate 
electrode, and a high voltage exceeding a given value is applied 
to the drain region, a current-carrying path is made to extend from the 
second well through the first well and the semiconductor layer. 

USE - Used in the field of semiconductor device 
manufacturing, especially lateral diffused MOS transistors. 

ADVANTAGE - The MOS transistor is of reduced surface- 
field strength type which is capable of preventing the breakdown 
of elements at channel- forming portions, even if its drain 
undergoes a voltage such as the reverse voltage. A LDMOS and an NPNTr 
can be formed on the same substrate. The occurrence of switching noise 
is suppresses when a load-driving semiconductor element is 
provided in an insulated and separated regions. A power MOS transistor 
is formed able to withstand a high surge current. 
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Patent Details: 
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Abstract (Basic) : DE 19647324 A 

The MOS transistor has a reduced surface field 
strength and includes an n-type semiconductor layer and a p-type 
trough formed in the layer. An n-type trough is formed in the initial 
trough and it contains a source region, a channel region, and a 
drain region. 

On the channel region is formed a gate electrode 
such that the p-type trough serves as a drift region. On voltage 
application, the MOS transistor is in non-active state. On application 
to the drain of a HV exceeding a preset value, a current path is 
formed. This path extends from the p-type trough over the n-type trough 
and the semiconductor layer. 

USE/ADVANTAGE - For component with load control transistor, e.g. 
LDMOSFET, with breakdown prevention of channel forming elements 
on HV application to drain. 
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Abstract (Basic) : US 5548133 A 

The IGBT includes a thin semiconductor wafer with a P+ 
substrate extending to one wafer surface with a P- body formed atop it 
and extending to another wafer surface. At least one P-type base region 


is diffused into the P- body and an N-type emitter 
diffusion region formed in this base region to define an 
invertible channel region. A MOS-gate structure is 
disposed atop this invertible channel region. 

An N- drift region is diffused into the P- body surface and 
it extends from the base region into which a relatively thick P- 
resurf diffusion region is formed and contained. A P-type 
collector diffusion formed in the drift region at a location 
spaced from the resurf diffusion region has an N+ collector 
diffusion region is formed in it to define a second invertible 
channel region between the N+ collector diffusion and N- 
drift regions upon which a second MOS-gate is disposed. 

Emitter and collector contacts are connected to the base and the P-type 
and N+ collector diffusion regions. Avalanche breakdown occurs 
from the P-type collector diffusion region to prevent avalanche 
breakdown from the P-type base region. 

ADVANTAGE - Has improved ruggedness. Short circuit protection and 
overtemperature protection circuits are also integrated into chip. P+/N 
region causes breakdown to occur beneath P+ region away from critical 
MOS-gate region. 
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Abstract (Basic) : SE 9300211 A 

The semiconductor device has areas with reduced electrical 
field strength, and includes a component area (4) in a 
semiconductor body with an upper surface. A dielectric insulating 
layer (5) limits the component area from the semiconductor body. 
A lowered area (Gl) in the component area which extends downwards from 
the upper surface, with a PN junction to remainder of the component 
area (4) . There are electrical connecting areas (G2,D2) in each of the 
lower area and the remaining part of the component area (4) . 

The areas with reduced electrical field strength are depleted of 
carriers through electrical voltage (VG,VS,VD) connected through the 
electrical connecting areas. The component area has two opposite sides 
defined against the semiconductor body through the dielectric 
insulating layer (2) . 

ADVANTAGE - Simple prodn. 

Dwg. 1/14 

Abstract (Equivalent) : US 5432377 A 

The dielectrically isolated semiconductor device includes 
charge carrier depleted regions of reduced electrical field strength, 
and is supported by a semiconductor body including a substrate, 
an oxide layer and a weakly doped monocrystalline wafer. Trenches 
for a dielectrically isolating layer which surrounds a component region 
are etched in the wafer. 

A FET in the component region has two doped wafer-line 
gate regions, which have been diffused in the component 
region with the aid of a first mask. Two heavily doped regions are 
diffused in the component region with the aid of a second mask, 
these regions forming the source region and the drain region of the 
transistor , 

ADVANTAGE - Simple mfr., with simple choice of masks; component 
region weakly doped and easy to deplete of charge carriers. FET 
withstands high voltages without risk of current breakthrough; 
component region occupies only relatively small area on substrate. 
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Abstract: In this paper, we propose a new structure of trench 
MOSFETs, named Multi RESURF Trench MOSFET s (MR-TMOS). This 
structure has a deep p type pillar under the trench gate 
electrode . This p type pillars are formed by using the method of 
filling trenches with epitaxial silicon. Using this technique, we 
have developed a 200V class low on-resistance MOSFETs with RonA=4 . 8 m Omega 
cm/sup 21 at V/sub G/=10V and Vdss=245V. This experimental result shows 
superior characteristics and a relatively good agreement with the 
simulation result, RonA=5 . 0 m Omega cm/sup 2/ at V/sub G/=10V and 
Vdss=252V. 
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Silicon Carbide (SiC) offers great promise in high-temperature and 
high-power semiconductor device applications. This research focuses 
on the development of 6H-SiC devices with special emphasis on the two most 
important aspects in semiconductor power electronics, SiC PN 
junctions and the MOS-gated power devices. 

The performances of four different types of SiC junction rectifiers: 
p$\sp+$n epitaxial junctions, p$\sp+$n implanted junctions, n$\sp+$p 
epitaxial junctions, and n$\sp-f$p implanted junctions, have been 
extensively studied and compared with existing theories as well as 
simulation results. Factors that limit the performance of practical SiC 


junctions have been identified and theoretically verified, ensuring that 
the deficiencies in present SiC rectifiers are not material inherent but 
are exclusively due to material quality and processing problems. By 
optimizing the implantation dosage, improving the devices design, and 
carefully calibrating fabrication process to minimize the chance of defect 
creation, SiC junction rectifiers with forward characteristics close to 
theoretical predictions and reversible breakdown characteristics have been 
realized for the first time. 

The analytical models for the breakdown voltages of 6H-SiC have been 
developed and an analytical approach extending from existing models for Si 
IGBTs has been applied to SiC IGBTs performance analysis and optimization. 
High voltage 6H-SiC UMOS IGBTs have been designed, fabricated by using a 
fully planarized process, and functional IGBTs have been experimentally 
demonstrated for the first time. The IGBT operation at temperature up to 
300$\sp\circ$C, the highest operation temperature ever reported on any 
IGBT, has been measured. Comparing to a SiC UMOS FET with the same design 
and process, the IGBT has approximately 30$\times$ higher output current 
capability due to minority carrier injection. Both devices exhibit a 
remarkably low leakage current $\rm ( { <} 10\sp { -7 } \ A/cm\sp2\ at\ lOOV) $ at 
temperature below 200$\sp\circ$C . 

Various termination designs (JTE, RESURF, and a new three-step 
trench termination) have been analytically studied, designed and 
compared. Particularly, the three-step trench termination has been 
optimized, and implemented for SiC UMOS devices, yielding a breakdown 
voltage of lOOOV, close to the design target of $\sim$1200V. 
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Abstract (Basic) : 

NOVELTY - A gate electrode (77) is formed on a 
channel (91) formed in the base region (81) surrounding P+ region 
(83) depending upon voltage applied to the gate electrode 
and the drain region (92). The gate electrode is 
electrically biased independent of another gate electrode 
(78) on a channel (71) . A drift region (94) coupled between the 
channels has alternating columns which are doped with N- and P-type 
impurities . 

USE - Reduced surface field (RESURF) power 


dual-gate metal oxide seitii conductor field effect transistor 
(DMOSFET) in integrated circuits. 

ADVANTAGE - The dual-gate depletion mode metal oxide 
semiconductor field effect transistor in its off state acts as 
both a NMOS device and a PMOS device. Therefore, the DMOSFET has 
greater conductivity and lower resistance in its on state than a 
single-gate RESURF super j unction lateral DMOSFET having a drift 
region of the same overall size. Reduction in the breakdown voltage of 
the dual-gate DMOSFET is reduced with decrease in the cross-sectional 
width of the drift region. 

DESCRIPTION OF DRAWING (S) - The figure shows an explanatory diagram 
of the dual-gate RESURF super junction lateral MOSFET. 
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Mfr of a lateral self-aligned DMOS transistor - using an n-RESURF 

region over a p substrate, maintains symmetry between adjacent transistor 

strips to eliminate hot spots and breakdown 
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Abstract (Basic) : US 5369045 A 

A method of forming a DMOS transistor comprises forming an 
insulating layer (24) on a doped semiconductor layer (14), 
patterning to expose source (16) and drain (18) windows, and forming a 
D-well (20) by doping within the source region. A sidewall region is 
formed around the source window, source and drain regions are formed 
within the windows, and a gate electrode (26) formed over 
part of the D well between source and insulating layer and over a 
channel between source and drain. 

Also claimed is a method as above in which an n-Si layer is formed 
over a p-substrate, field oxide is formed and patterned, B is implanted 
to form the D-well, and a nitride layer is formed over the oxide and 
windows, followed by sidewall oxide. Processing is then as above. 

USE - In high density power devices for intelligent power IC's. 

ADVANTAGE - Self-aligned symmetry is maintained between adjacent 
transistor strips which eliminates local hotspots and breakdowns and 


differences in specific on-resistance and breakdown voltage. 
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High voltage transistor for semiconductor integrated circuit - 
including a silicon-on-insulator region in which a source and 
channel are formed and with a drain drift region formed partly in 
the silicon-on-insulator and bulk silicon@ regions 
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Abstract (Basic) : EP 610599 A 

A transistor comprises: a SOI region; a source formed in the SOI 
region; a drain drift region partly formed in the SOI region and parti 
formed beyond the SOI region in a bulk Si; a drain region formed in th 
drain drift region on the bulk Si; a channel formed in the SOI 
region between the source region and the drain drift region; and a gat 
coupled to the SOI channel. A method of fabricating is disclosed. 

USE/ADVANTAGE - High voltage high-side driver RESURF LDMOS 
devices for semiconductor ICs. Electrical isolation is provided 
between source and substrate, low on-resistance characteristics, 
simplified planar structure. 

Dwg . 6/7 

Abstract (Equivalent) : US 5686755 A 

A semiconductor device comprising: a substrate having a bulk 


substrate region and a SOI substrate region; and a high voltage 
transistor located partly within the bulk substrate region and partly 
within the SOI substrate region, where the high voltage transistor 
comprises:. a source region located within the SOI substrate region; a 
drift region located in the bulk substrate region; a drain region 
located within the drift region; a channel region located within 
the SOI substrate region extending from the source region to the drift 
region; and a gate electrode extending over the 
channel region. 

Dwg. 6/6 

US 5554546 A 

A method for fabricating a semiconductor device comprises: 

providing a substrate having a first conductivity type; 

forming a body insulating layer in the substrate beneath a face of 
the substrate and spaced from the face; 

forming a first doped region of a second conductivity type, the 
first doped region extending from the face into the substrate to a 
depth equal to or greater than the insulating layer and surrounding the 
body insulating layer, thereby isolating a channel region of the 
substrate between the face, the body insulating layer and the first 
doped region; 

forming a first contact providing conductive contact to the first 
doped region; 

forming a second doped region in the channel region, the 
second doped region having the second conductivity type and the second 
doped region being spaced from the first doped region; 

forming a second contact providing conductive contact to the second 
doped region; 

forming a gate insulating layer on the face over the portion of the 
channel region between the first and second doped regions; and 
forming a gate on the gate insulating layer. 
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Abstract (Basic) : EP 562271 A 

(I) High voltage power transistor comprising (a) 
semiconductor-on-insulator (SOI) transistor; (b) bulk 
semiconductor drain drift region connected to it, (II) Also 
claimed is a high side driver configuration with a high voltage power 
transistor having its source isolated from the substrate comprising: 
(a) drain drift region formed in a semiconductor substrate having 
a drain contact and an interconnect contact with the drain contact 
connected to a power supply; (b) SOI MOS as claim (I). (Ill) Also 
claimed is a method of forming a high voltage power transistor. (IV) 
Also claimed is a method of configuring a high voltage power transistor 
in a high side driver configuration, 

USE/ADVANTAGE - The source isolated high voltage power transistor 
has a low * on ' resistance allowing its use in applications requiring 
electrical isolation between source and substrate. 
Dwg. 1/2 

Abstract (Equivalent) : EP 562271 B 

(I) High voltage power transistor comprising (a) 
semiconductor-on-insulator (SOI) transistor; (b) bulk 
semiconductor drain drift region connected to it. (II) Also 
claimed is a high side driver configuration with a high voltage power 
transistor having its source isolated from the substrate comprising: 
(a) drain drift region formed in a semiconductor substrate having 
a drain contact and an interconnect contact with the drain contact 
connected to a power supply; (b) SOI MOS as claim (I) . (Ill) Also 
claimed is a method of forming a high voltage power transistor. (IV) 
Also claimed is a method of configuring a high voltage power transistor 
in a high side driver configuration. 

USE/ADVANTAGE - The source isolated high voltage power transistor 
has a low * on ' resistance allowing its use in applications requiring 
electrical isolation between source and substrate. 
Dwg. 0/3 

Abstract (Equivalent) : US 5338965 A 

A high voltage power transistor comprises (a) a lateral SOI 
transistor and (b) a bulk semiconductor drain drift region. The 
SOI transistor comprises (i) an insulating layer over a 
semiconductor substrate, (ii) a three-section semiconductor 
layer, each section forming respectively a source for both the SOI and 
the high voltage power transistor, a channel and a drain, (iii) a 
2nd insulating layer over the channel section, and (iv) a 
patterned conductive layer over the 2nd insulating layer, forming a 
gate electrode for both the SOI and the high voltage power 
transistor . 

USE/ADVANTAGE - Used in RESURF LDMOS circuits. Low 'on' 
resistance, with electrical isolation between source and substrate. 
Isolated source and RESURF drift region, 
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Abstract (Basic) : EP 146181 A 

A p-type semiconductor substrate (11) has a lightly-doped 
(3.10.14) epitaxial buried layer (16) on its major surface, which is 
about thrity microns thick and is p-conductivity type. An n-type 
epitaxial surface layer (18), of doping concentration and thickness 
chosen according to the reduced surface field 

technique, is disposed in the buried layer (16) . A surface adjoining 
p-conductivity base region (20) has a base electrode (22) and forms 
part of a vertical pnp transistor. A surface-adjoining n+ conductivity 
combined source-emitter region (24) is formed with a source-emitter 
electrode (26) . 

An n+conductivity drain collector region (28) is adjacent to the 
surface layer (18) and spaced from the base connected to an electrode 
(30) . A lateral n-p-n bipolar transistor is formed integrally with a 
lateral MOSFET. A gate electrode (36) is formed on an 
insulating layer (34) over a part of the channel region (32) 
which is in the base region. 

ADVANTAGE - 'On' resistance of device, compared with previous 
combined bipolar-field effect transistor, is between one tenth and one 
third of previous value. In addition device is faster and provides 
enhanced lateral isolation. 

1/5 

Abstract (Equivalent) : EP 146181 B 

A p-type semiconductor substrate (11) has a lightly-doped 
(3.10.14) epitaxial buried layer (16) on its major surface, which is 
about thrity microns thick and is p-conductivity type. An n-type 
epitaxial surface layer (18), of doping concentration and thickness 
chosen according to the reduced surface field 

technique, is disposed in the buried layer (16) . A surface adjoining 
p-conductivity base region (20) has a base electrode (22) and forms 
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Abstract (Basic) : US 20020149051 Al 
Abstract (Basic) : 

NOVELTY - The device has a substrate (21) with well (23) consisting 
of alternate arrangement of N and P type stripes (40,41) having 
concentration higher than the substrate. When blocking voltage is 
applied across the substrate and length of wells, the depletion of N 
and P stripes occurs. 

USE - Superf unction type semiconductor device. 

ADVANTAGE - Semiconductor device with simple guard ring 
termination structure and high blocking voltage, is reduced. 

DESCRIPTION OF DRAWING (S) - The figure shows the top view of the 
cells in the wafer. 

wafer (20) 

substrate (21) 

cell (23) 

N type stripes (40) 
P type stripes (41) 
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Lateral super junction semiconductor device for use as high side 
switch, has trenches with mesas and N diffusion lines with reduced 
surface field concentration of prescribed width and concentration 
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Abstract (Basic) : US 20020195627 Al 
Abstract (Basic) : 

NOVELTY - Trenches (20-23) extending through P-region (13) into top 
of N region (12), has mesas of prescribed width and concentration, N 
diffusion lines (30) having reduced surface field (RESURF) 
concentration, is diffused into the walls and along the bottom of 
trenches. A gate electrode, source and base regions of a MOS gate 
structure is connected at one end of the trenches and drain of the MOS 
gate structure is connected to other end. 

USE - Lateral super j unction semiconductor device e.g. MOSFET 
for use as high side switch. 

ADVANTAGE - Since the trenches with mesas and N diffusion lines 
with RESURF concentration have prescribed thickness and concentration, 
during the application of voltage to drain, the mesas and N diffusion 
fully deplete under blocking voltage conditions, and thus allows an 
almost uniform electric field distribution along the trench length. By 
the use of resurf concentration, the voltage applied between the drain 
and source on the device withstands. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross sectional view 
of the lateral conductive super j unction semiconductor device. 

n region (12) 

p region (13) 

Trenches (20-23) 

N-diffusion lines (30) 
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Abstract (Basic) : WO 200247171 Al 

Abstract (Basic) : 

NOVELTY - A high voltage vertical conduction super- junction 
semiconductor device comprises body (2) of one conductivity type, 
spaced vertical trenches (3) formed in body upper surface, diffusion 
(4) formed in trenches* interior surface, and metal-oxide- 
semiconductor (MOS) gated structure connected to top of body and 
each diffusion. The diffusion is of another conductivity type. 

USE - As high voltage vertical conduction super- j unction 
semiconductor device. 

ADVANTAGE - The inventive device includes diffusion having 
thickness and concentration and body having width and concentration 
that are matched to insure full depletion of the diffusion and body 
when blocking voltage is applied to the body. It is capable of blocking 
very high voltages while having an ultra low on-resistance in the 
conduction mode. 

DESCRIPTION OF DRAWING (S) - The drawing shows a cross-section of 
small portion of the inventive super- junction chip. 
Body (2) 
Trenches (3) 
Diffusion (4) 
pp; 15 DwgNo 2/3 


5/3,AB/4 (Item 1 from file: 347) 

DIALOG (R) File 347:JAPIO 
(c) 2004 JPO & JAPIO. All rts. reserv. 

07621737 

LATERAL SUPERJUNCTION SEMICONDUCTOR DEVICE 


PUB. NO. : 
PUBLISHED: 
INVENTOR (s) : 

APPLIC7^T(s) 
APPL. NO. : 
FILED: 
PRIORITY: 


2003-115588 [JP 2003115588 A] 
April 18, 2003 (20030418) 
KINZER DANIEL M 
SRIDEVAN SRIKANT 

INTERNATL RECTIFIER CORP 
2002-186923 [JP 2002186923] 
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(United States of America), 


ABSTRACT 


PROBLEM TO BE SOLVED: To provide a new lateral conductive type 
super junction MOSFET device. 

SOLUTION: Laterally extending trenches 20 to 23 are arranged at intervals 
in a P- region. An N- diffusion region is arranged along walls of trenches 
20 to 23 so that the concentration and thickness of the N- diffusion region 
and a P- mesa are depleted fully during reverse blocking operation. The MOS 
gate structure is joined to one edge of the trenches 20 to 23 and the drain 
is connected to the other end of thereof. The other N- layer or the 
insulting oxide layer can be arranged between the P — substrate 11 and the 
P- region 13. 

COPYRIGHT: (C) 2003, JPO 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a high- voltage perpendicular conductive 
super junction semiconductor device which can block very high voltage 
and has very low on-resistance in conduction mode. 

SOLUTION: This high-voltage perpendicular conductive super junction 
semiconductor device is provided with a plurality of deep trenches 3 
in one conductivity- type lightly doped body. The other conductive type 
diffusion region is formed at a depth and a concentration aligned with 
those of the body, on the wall of the trench 3, and both areas are fully 
depleted under reverse-direction blocking. A thin and long trench 12 is 
filled with a dielectric substance as the compound of a nitride layer and 
an oxide layer for example, that has a dimensional change in the horizontal 
direction aligned with changed dimension of silicon. The filler may be a 
high-resistance SIPOS that can ensure leakage current from a source to a 
drain to keep a uniform distribution of electric field along the total 
length of the trench during blocking. 
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5188334 INSPEC Abstract Number: B9603-2560 J-035 

Title: The ES-MGBT: a new fast switching MOS-gated power 

bipolar transistor with conductivity-modulation by a positive feedback 

mechanism 

Author (s): Ajit, J.S.; Kinzer, D.M, 

Author Affiliation: Adv. Product Dev., Int. Rectifier Corp., El Segundo, 
CA, USA 

Conference Title: Proceedings of the 7th International Symposium on Power 
Semiconductor Devices and ICs, ISPSD ^95 (IEEE Cat. No. 95CH35785) p. 
159-63 

Publisher: Inst. Electr, Eng. Japan, Tokyo, Japan 

Publication Date: 1995 Country of Publication: Japan xvii+502 pp. 

ISBN: 0 7803 2618 0 Material Identity Number: XX95-00956 

Conference Title: Proceedings of International Symposium on Power 
Semiconductor Devices and IC's: ISPSD '95 

Conference Sponsor: Tech. Committee on Electron Devices Inst. Electr. 
Eng. Japan; IEEE Electron Devices Soc. ; Tech. Group on Silicon Devices & 
Mater. Inst. Electron. Inf. & Commun. Eng. Japan 

Conference Date: 23-25 May 1995 Conference Location: Yokohama, Japan 

Language: English 

Abstract: A new MOS-gated device structure called the ES-MGBT 
is described which consists of P/sup +/ and N/sup +/ emitters, both of 
which are in emitter-switched configuration. In the ES-MGBT, a P/sup +/ 
injector coupled to the drain potential by a vertical driver DMOSFET is 
used to inject holes . A novel cell design is used to divert the 
injected holes to conductivity modulate the driver DMOSFET resulting 
in a low on-state voltage drop by a positive feedback mechanism. In 
addition, the bipolar transistor components of the device are placed in an 
emitter-switched configuration by the cell design which results in fast 
switching, high avalanche capability, and fully gate controlled 
characteristics. 750 V ES-MGBT devices fabricated along with DMOSFET 
devices on the same wafer showed 25% improvement in current density at room 
temperature and 36% improvement at 75 degrees C at a forward drop of 3.5 V. 
The turn-off time of the ES-MGBT was 80 ns - equal to that of the DMOSFET. 
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Publication Date: Nov. 1994 Country of Publication: USA 
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Language: English 

Abstract: A new device called the MGBT is described in which the upper 
regions of the device structure are conductivity-modulated by a positive 
feedback mechanism to give a lower on-state voltage drop compared to a 
power DMOSFET while having fast switching and fully gate-controlled 


characteristics. In the MGBT, a P/sup +/ injector coupled to the drain 
potential by a vertical driver DMOSFET in an emitter-switched configuration 
is used to inject holes which is then diverted to the entire surface 
region of the device by a novel cell design. 750 V MGBT devices fabricated 
along with DMOSFET devices on the same wafer showed 33% improvement in 
current density at room temperature and 46% improvement at 75 degrees C at 
a forward drop of 3.5 V. The turn-off time of the MGBT was 80 ns equal to 
that of the DMOSFET. 
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Title: New MOS-gate controlled thyristor (MGCT) 
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Conference Title: Proceedings of the 1995 IEEE International Symposium on 
Power Semicomductor Devices and ICs 

Conference Location: Yokohama, Jpn Conference Date: 19950523-19950525 
E.I. Conference No.: 43789 

Source: IEEE International Symposium on Power Semiconductor Devices & ICs 
(ISPSD) 1995. , 95CH35785. p 123-128 
Publication Year: 1995 
CODEN: PISDEK ISBN: 0-7803-2619-9 
Language: English 

Abstract: A new three-terminal power device structure called MOS- 
Gate Controlled Thyristor (MGCT) is described. The device consists of 
a thyristor structure with the thyristor current constrained to flow via 
the channel region of an enhancement-mode MOSFET. This allows 
limiting of the thyristor current by the MOSFET. The new structure does not 
have any parasitic thyristor structure. Multi-cell MGCT devices were 
fabricated along with IGBT devices on the same wafer showed about 20% 
improvement in on-state voltage drop over IGBT for 750 V devices. (Author 
abstract) 13 Refs. 
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Integrated metal oxide semiconductor gated device and Schottky 
diode structure has monocrystalline silicon die, channel diffusion 
layer, source layer, spaced trenches, source and drain electrodes, 
and planar Schottky metal layer 

Patent Assignee: INT RECTIFIER CORP (INRC ) 

Inventor: KINZER D M 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 
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Patent Details: 
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US 6433396 Bl 6 HOlL-029/94 Provisional application US 99157740 

Abstract (Basic) : US 6433396 Bl 

Abstract (Basic) : 

NOVELTY - An integrated metal oxide semiconductor gated 
device and Schottky diode structure comprises a monocrystalline silicon 
die, a channel diffusion layer, a source layer, spaced 
trenches, a conductive gate material filled in the trenches 
, a source electrode, a drain electrode, and a planar Schottky metal 
layer on top of and in contact with the body of the silicon die. 

DETAILED DESCRIPTION - An integrated metal oxide 
semiconductor (MOS) gated device and Schottky diode 

structure comprises a die (30) of monocrystalline silicon of a first 
conductivity type. A channel diffusion layer (33) of a second 
conductivity type is formed into a first area of the top surface of the 
die. A source layer (61) of the first conductivity type is formed over 
the channel diffusion layer and extends to the top surface. 
Spaced trenches are provided which extend through the source 
layer and the channel diffusion layer. The interior walls of the 
spaced trenches are lined with a gate oxide (40) . A conductive 
gate material (41) fills the interior of each of the trenches. A 
conductive source electrode is located on the top surface of the die 
and in contact with the source layer regions and channel 
diffusion regions of each of the trenches. A conductive drain 
electrode is coupled to the body of the die. A planar Schottky metal 
layer is locate on the top of and in contact with the body of the 
silicon die and extends over a second area of the top surface of the 
die. The first conductive source electrode extends across and in 
contact with the Schottky metal layer and serves as the anode contact 
for the Schottky barrier formed by the Schottky metal. The conductive 
drain electrode serves as the cathode contact of a Schottky diode 
formed by the Schottky metal layer. A gate electrode is connected to 
the conductive gate material. 

USE - As an integrated MOS gated device (e.g., MOS 
field effect transistor) and Schottky diode structure. 

ADVANTAGE - The structure has MOS-gated device and 
Schottky diode that are inherently connected in parallel and that share 
a common drain/ cathode and a common source/anode, and thus can be 
manufactured easily and inexpensively. 

DESCRIPTION OF DRAWING (S) - The figure illustrates a portion of the 
integrated MOS gated device and Schottky diode structure. 

Die (30) 

Channel diffusion layer (33) 

Gate oxide (4 0) 

Conductive gate material (41) 

Source layer (61) 
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Priority Applications (No Type Date): US 98104148 P 19981014; US 99416796 A 

19991013; US 2002242015 A 20020911 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
DE 19949364 Al 18 HOlL-029/78 
JP 2000156503 A 47 HOlL-029/78 

TW 437066 A HOlL-027/105 

US 6476443 Bl HOlL-029/76 Provisional application US 98104148 

JP 3365984 B2 11 HOlL-029/78 Previous Publ . patent JP 2000156503 
US 20030008445 Al HOlL-021/336 Provisional application US 98104148 


Div ex application US 99416796 
Div ex patent US 6476443 
US 6610574 B2 HOlL-021/336 Provisional application US 98104148 

Div ex application US 99416796 
Div ex patent US 6476443 


Abstract (Basic) : DE 19949364 Al 
Abstract (Basic) : 

NOVELTY - The component comprises a first conductivity substrate 
with top, flat surface. A channel diffusion region of a second 
conductivity extends in the substrate surface down to a first depth. A 
source diffusion region of second conductivity extends in the substrate 
surface down to a second smaller depth. Numerous, spaced grooves 
are formed in the substrate to a third depth, greater than first one, 
under the surface, 

DETAILED DESCRIPTION - The groove sides are lined with an 
insulating film, while a conductive gate material fills the 
grooves. A source contact is coupled to source diffusion region 
on the surface and is laterally spaced from the grooves. A gate 
electrode is coupled to gate material, and a drain contact is coupled 
to the substrate. INDEPENDENT CLAIMS are included for the manufacture 
of the semiconductor component. 

USE - For components, e.g. MOSFETs used in battery powered portable 
electronic apparatus, such as laptop computers etc. 

DESCRIPTION OF DRAWING (S) - The figure shows cross-section of 
active region of semiconductor chip with buried structure and 
polysilicon gate. 
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Priority Applications (No Type Date) : US 98101810 P 19980925; US 99225153 A 
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Patent Details: 
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US 6040626 A 15 HOlL-023/48 Provisional application US 98101810 
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Abstract (Basic) : US 6040626 A 
Abstract (Basic) : 

NOVELTY - The beam portion (34) of a semiconductor package 
(110) is preferably integrally formed into one flowing member extending 
from the lateral edge of a plate portion (30) to terminals {12b) . 
A metallized region (19) defines a gate of the metal-oxide- 
semiconductor field effect transistor (MOSFET) die (16) and is 
electrically coupled to one terminal via a wire bond (20) . A mixed 
connection to the MOSFET die top surface is used, namely a low 
resistance plate part (20) for connection to the source and the wire 
bond for connecting to the gate (19) . 

USE - Electrically coupling semiconductor die to a lead frame 
via upper plate member. 

ADVANTAGE - Reducing resistance of current paths through MOS 
gated device and reducing inductances of such current paths . 

DESCRIPTION OF DRAWING (S) - The drawing is a top plan view of an 
alternative embodiment of the semiconductor package 

Beam portion (34) 

Semiconductor package (110) 

Plate portion (30) 

Gate region (19) 

MOSFET die (16) 

Terminals (12b) 

Wire bond (20) 
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Abstract (Basic) : US 5886383 A 

Abstract (Basic) ; 

NOVELTY - Schottky contact is formed by an aluminum contact layer 
(22) formed over an insulated gate (20, 21), and contacting the 
underlying chip (9) . The surface of the chip has an invertible 
channel region formed in it, with source (14, 15) and drain 
regions . 

DETAILED DESCRIPTION - A power MOS gated device 
comprises annular diffusion regions including an invertible 
channel region. It is in the surface of a semiconductor 

chip, with source and drain regions connected to different sides of the 
invertible channel region. A second diffusion region is formed 
directly beneath and contacting the entire bottom surface of the 
source, and being more heavily doped than the annular diffusion region, 
although narrower and shallower. An insulated gate is formed on the 
invertible channel region, to invert it under certain conditions. 
An annular shaped notch is formed in the surface of the chip, and 
extends from the surface through the source and into the second 
diffusion region. A contact metal is formed on the source and in the 
notch, contacting the source at the top of the chip, and also to the 
surface of the chip within the notch, forming a Schottky contact in 
parallel with the MOS gated device. 

USE - For forming a synchronous rectifier. 

ADVANTAGE - High speed Schottky diode is in parallel with a MOSFET, 
reducing recovery losses, and speeding recovery in the device. 

DESCRIPTION OF DRAWING (S) - The figures show a cross-section of the 
chip, and the circuit symbol for it. 

chip (9) 

N- epitaxial body (10) 

annular N+ source (14,15) 

polysilicon gate mesh (20) 

oxide (21) 

source contact (22) 

drain contact (29) 

low loss Schottky diode (31) 

P bases (40,41, 42) 

central openings in P bases (44,45) 
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Abstract (Basic) : US 5644148 A 

The power transistor device has bipolar device forward current 
carrying characteristics and MOS gate control 

characteristics. The device includes a substrate (300) and a layer of 
semiconductor material (301) positioned on the substrate. The 
semiconductor material is of a first conductivity type and is 
lightly doped and has an upper surface. At least two spaced base 
regions (310,311) of opposite conductivity type extend into the upper 
surface of the layer of semiconductor material of first 
conductivity type to a given depth. At least two source regions 
(312,313) of the first conductivity type are formed in respective 
spaced base regions and define at least one surface channel 
region between them. A gate insulation layer (315) is positioned over 
the channel region. A conductive gate layer (113) is positioned 
over the gate insulation layer. A first main electrode is connected to 
the source regions. A further region of conductivity type opposite the 
first conductivity type extends into the upper surface of the 
semiconductor* material of first conductivity type and spaced 
lateral distance away from the spaced base regions. 

A second main electrode is connected to the further region of 
opposite conductivity type. The region between the spaced base regions 
includes an increased conductivity region with an increased 
concentration of carriers of the first conductivity type which extends 
from the upper surface of the semiconductor material to a depth 
greater than the depth of the spaced base regions. The increased 
concentration is greater than that of the remaining portion of the 
layer of semiconductor material over the full depth of the 
increased concentration region and is greater than twice that of the 


remaining portion of the layer of semiconductor material in a 
portion of the increased conductivity region that is adjacent of the 
upper surface. 

ADVANTAGE - Increases speed at which transistor may be switched by 
increasing space between base regions forming junction pattern. 
Dwg. 22/22 
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Abstract (Basic) : US 5548133 A 

The IGBT includes a thin semiconductor wafer with a P+ 
substrate extending to one wafer surface with a P- body formed atop it 
and extending to another wafer surface. At least one P-type base region 
is diffused into the P- body and an N-type emitter diffusion region 
formed in this base region to define an invertible channel 
region. A MOS-gate structure is disposed atop this 
invertible channel region. 

An N- drift region is diffused into the P- body surface and it 
extends from the base region into which a relatively thick P- resurf 
diffusion region is formed and contained. A P-type collector diffusion 
formed in the drift region at a location spaced from the resurf 
diffusion region has an N+ collector diffusion region is formed in it 
to define a second invertible channel region between the N+ 
collector diffusion and N- drift regions upon which a second MOS- 
gate is disposed. Emitter and collector contacts are connected to 
the base and the P-type and N+ collector diffusion regions. Avalanche 
breakdown occurs from the P-type collector diffusion region to prevent 
avalanche breakdown from the P-type base region. 

ADVANTAGE - Has improved ruggedness. Short circuit protection and 
overtemperature protection circuits are also integrated into chip. P+/N 
region causes breakdown to occur beneath P+ region away from critical 
MOS-gate region. 

Dwg. 4/5 


11/3,AB/10 (Item 7 from file: 350) 

DIALOG (R) File 350: Derwent WPIX 
(c) 2004 Thomson Derwent. All rts. reserv. 


008830818 

WPI Acc No: 1991-334834/199146 
Related WPI Acc No: 1998-361716 
XRPX Acc No: N91-256566 

Power transistor device having deep increased concentration region - 

forms increased conduction region before body and source regions, between 

spaced base and deeper than base region 
Patent Assignee: INT RECTIFIER CORP (INRC ); MERRILL P (MERR-I); IBM CORP 

(IBMC ) 

Inventor: GOULD H J; MERRILL P; MERRIL P; KINZER D M 
Number of Countries: 009 Number of Patents: 015 
Patent Family: 


Patent No 

Kind 

Date 

Applicat No 

rvina 

ua ue 

Week 

GB 


A 

lyy iiiio 


Q 1 1 nm 1 
y 1 1 u u / 1 

A 

lyyiuouy 

1 Q Q 1 A 
X r X H D 

DE 

41141 / 4 

A 

lyy 11 114 

Uo 

'i 1 1 'i 1 / fl 


1 QQ1 fi/i'^n 

1 Q Q1 4 7 

FR 

O O A O t 

A 

lyyiiiio 





X J y ^ U U 

CA 

2042059 

A 

ly y 111 lu 





1 Q Q 9 n 

JP 

4229660 

A 

19920819 

JP 

91104491 

A 

lyy luouy 

-I A A o /I A 

1 y yz 4 u 

FR 

2695253 

Al 

19940304 

FR 

915460 

A 

19910503 

199415 





FR 

9310793 

A 

19930910 


GB 

2243952 

B 

19940817 

GB 

9110071 

A 

19910509 

199430 

IT 

1247293 

B 

19941212 

IT 

91MI1121 

A 

19910423 

199520 

US 

5661314 

A 

19970826 

US 

90521177 

A 

19900509 

199740 





US 

9341136 

A 

19930330 






US 

94316112 

A 

19940930 


AT 

9100956 

A 

19980415 

AT 

91956 

A 

19910508 

199820 

AT 

404525 

B 

19981015 

AT 

91956 

A 

19910508 

199846 

KR 

9511019 

Bl 

19950927 

KR 

917564 

A 

19910509 

199848 

US 

5904510 

A 

19990518 

US 

90521177 

A 

19900509 

199927 





US 

9341136 

A 

19930330 






US 

94316112 

A 

19940930 






US 

97807387 

A 

19970227 


JP 

3004077 

B2 

20000131 

JP 

91104491 

A 

19910509 

200010 

DE 

4143660 

Al 

20010104 

DE 

4114174 

A 

19910430 

200103 





DE 

4143660 

A 

19910430 



Priority Applications (No Type Date) 

19930330; US 94316112 A 19940930; 
Patent Details: 

Patent No Kind Lan Pg Main IPC 


GB 2243952 
JP 4229660 
FR 2695253 
GB 2243952 
IT 1247293 
US 5661314 

AT 9100956 
AT 404525 
KR 9511019 
US 5904510 


JP 3004077 
DE 4143660 


A 57 

A 18 HOlL-029/784 

Al H01L-021/74 

B 2 HOlL-029/06 

B HOlL-000/00 

A 20 HOlL-029/10 

A HOlL-029/78 

B HOlL-029/78 

Bl HOlL-029/78 

A HOlL-021/00 


B2 17 HOlL-029/78 
Al HOlL-029/739 


: US 90521177 A 19900509; US 9341136 A 
US 97807387 A 19970227 

Filing Notes 


Div ex application FR 915460 


Cont of application US 90521177 
Cont of application US 9341136 

Previous Publ . patent AT 9100956 

Cont of application US 90521177 
Cont of application US 9341136 
Div ex application US 94316112 
Div ex patent US 5766966 
Previous Publ. patent JP 4229660 
Div ex application DE 4114174 
Div ex patent DE 4114174 


Abstract (Basic) : GB 2243952 A 


The cellular insulated gate bipolar transistor (*'IGBT**) device 
employs increased concentration in the active region (60,61,62) between 
spaced base (80,81,82) to a depth greater than the depth of the base 
regions. The ion implant dose which is the source of the increased 
concentration is about 3.5 x 10 (power 12) atoms per centimeter squared 
and is diffused for about 10 hours at 1175 deg.C. Carrier lifetime is 
reduced by an increased radiation dose. 

The increased concentration region (60,61,62) permits a reduction 
in the spacing between bases (80,81,82) and provides a region of low 
localised bipolar gain, increasing the device latch current. The very 
deep increased conduction region is formed before the body and source 
regions in a process for making the new junction pattern. 

ADVANTAGE - Reduced switching loss, avalanche energy successfully 
absorbed while turning off inductive load is increased. 
Dwg. 19/22 

Abstract (Equivalent) : GB 2243952 B 

A power transistor device having bipolar device forward current 
carrying characteristics and MOS gate control 

characteristics; said device comprising a chip of semiconductor 
material having a substrate of one conductivity type, a lightly doped 
layer of semiconductor material of the opposite conductivity type 
disposed atop one surface of said substrate, a plurality of spaced base 
regions of said one conductivity type extending into the opposite 
surface of said layer of semiconductor material to a given depth, 
a plurality of source regions of said -opposite conductivity type 
formed in respective ones of said plurality of spaced base regions and 
defining respective surface channel regions, a gate insulation 
layer disposed over said channel regions, a conductive gate layer 
disposed over said gate insulation layer, a first main electrode 
connected to said plurality of source regions and a second main 
electrode connected to said substrate, the regions between said spaced 
base regions having an increased concentration of carriers of said 
opposite conductivity type which extends from said opposite surface to 
a depth greater than the depth of said base regions; said increased 
concentration being greater than that of the remaining portion of said 
layer of semiconductor material over its full depth. 
Dwg . 1 

Abstract (Equivalent) : US 5661314 A 

A power transistor device having bipolar device forward current 
carrying characteristics and MOS gate control 
characteristics; said device comprising a thin chip of 
semiconductor material having a substrate of one conductivity 
type, a lightly doped layer of semiconductor material of the 
opposite conductivity type disposed atop one surface of said substrate, 
a plurality of spaced base regions of said one conductivity type 
extending into the opposite surface of said layer of 
semiconductor material to a given depth, a plurality of source 
regions of said opposite conductivity type formed in respective ones of 
said plurality of spaced base regions and defining respective surface 
channel regions, a gate insulation layer disposed over said 
channel regions, a conductive gate layer disposed over said gate 
insulation layer, a first main electrode connected to said plurality of 
source regions and a second main electrode connected to said substrate, 
the regions between said spaced base regions having an increased 
concentration of carriers of said opposite conductivity type which 
extends from said opposite surface to a depth greater than the depth of 
said base regions; said increased concentration being greater than that 
of the remaining portion of said layer of semiconductor material 
over its full depth. 
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